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COGNITIVE CHARACTERISTICS OF ADHD CHILDREN
ASSESSED BY KEDI-WISC
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FEA, A, JHEANN =
M A3 ADHDoM &S
US4 A%, BE A%, BE} AS 3
9l ¥Fo golg AR LA
28 A5 Aee A A% A
R de BT Ashd

7 :m3hd F@ztels KEDI-WISCEOl A fomdt o)zt gilevt, EEG ¥lAY o] 3

ARGRTD 3 AAF A Fov

18k wgren, ol 15 FAHAYPAHN7} 4l

ZAstA aoAM ZIA=NE 7S AAEIF T

M =

984 Y7 &5 3ol (Attention Deficit Hy-
peractivity Disorder ; ADHD)+ A, &%, FA
Hol| A AgE gultdte olw vl &3 YEhue
Aoz, o Aoy F83 EHL L3 (ina-
ttention), %4 (impulsivity), 283 FY&5%F
(hyperactivity) ©™ (DSM-II-R, 1987), <] (atte-
ntion) %t AR HAAMY AFS THI A3 F
53} 27154 (self-control) &) HEH Hoj2 &
+ A (Worris & Collier 1987).
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o daAE 98 AFAEY o] dx&n
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g9 A& AEH FE Q3 A AAM
g A& AdE FY8E AEAH w88 7S
ol WA FA, FYIF Y9 H&EF
g & dFE°] o] Fol M (Rosenthal & Al-
len 1978 ; Ross 1982 :.Ross & Petham 1981
Douglas & Peters 1979).
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d Ao i A wEF)S FA3eY
AHEE 3 H7METE, Wechsler Intelligence
Scale for Children-Revised(WISC-R)E bk g
oA ol AME-F 1 9lon, o] HA: ADHD ok
3 gg Addy °}E§% HEdeg s 43
A AH&2 4 A oH(Worris & Collier 1987).
WISC-Rel thd Q&M AFE5L dAUA
ADHD A% 83 29& @A3A=d, Mi-
lich® Loney(1979)€ o8& ®FY-719 &9
(inattention-memory factor : 2], A%, &4, 7]
I ARANE FA)CE, Witkins(1962) S F
9J3% & <l(attentional-concentration factor 3 A
g, A, ER7] ARAE FA4)eR, a3
Kaufman(1979)& ¢ AbatA 8.2l (distractibility
factor 3 A+, 74} N7 B, o
28 ATZAH4EL ADHD oF5¢ WISC-RF3-&
Ashed F «l &9l (inattention factor)©] 7}
A 8% 98 &g A F= 2ol tHMor-
ris & Collier 1987).

ADHDo}5 &

ge #3989
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% A= hal
e o g EAAME ¥
A3

L HAFE EO]*\: Adko] 9lyH, o]y 150 A
o= toBAdAY oy dAde AL

HNd ;&E}(Mlhch & Loney 1979). utwoj,
5’«°o ‘”"7]% _-42/\-1 —r—XﬂOMi
= Aol g, o]Ae AHA
go e 429 HZ(global strategy) —FF A
9 otz #H] e Y- Ve AR
A7t QA (Zelniker & Jeffrey 1976).

ojgze A& ues & uw, WISC-RS ADHD

Ay Bz E12 °"“791 FEA0 UE B
obiygl, MEFe NE-2 KA 2AHNN &
ADHD &9 AR ﬁij%% st 248
= 48 ZRE Xﬂ*%‘ T 9% Hojgt A7

=

é

a«l KEDI- WISC %—3: —E—*ﬂ
A ] °ﬂ"1«] 7%4 o3 (strength & weak-
o9 Aagd Tgol He

ARE A F&7 O}gﬂi ADHD A% #H7} =42
A ¢l KEDI-WISCY $&4& %ol B1x dtgh
§9, ADHDdl Fubel QAN AFL ofF9 ¢
Ho| 748 me o) FojAE AAWE 4 I

A FAHY 9% £ 5 Jdormg B A7
dAe d599(xdd, 1¥d)Z ADHDots 9
KEDIWISCH S 54¢ vusifint £3 ¥ 47
)X ADHDOHS % EEGROIA 44 3t
B gAel Hegoz o] KEDI-WISCHHS- A
ofd o]zt de AE HwLHH.

ADHDS 9&dx 2748y 290 Fo#
9gg ddu 2HqFd AZEHA %}Otﬁ
ADHD tjg 279 dFEME o8 o &
ojuf v]2tx7]% Aol (Minimal Brain Dysfunc-
tion)d ZA#HE Bokrt, a7y, AFEH 79

Wat AFEL o#g QAN AHAolF
ADHDOFEE #Mated ABAUA 4340l

%3t ADHD"lW HjaAstd A7AEE A,
$5-A74% 715 %) (motor-perceptual dysfunc-
tion), 1)1 EEG ¥AA4EE Ed & o
ADHDoHE % o 5%t A 7hsd A3
A A7t Bngch(Frame 1987). £ HA 4
A9l EEGE Hol+ ADHDoFEwo] A4 EEGE :
¥ole ADHDoMz#RU ¢ ¥ A
e FAE ¢loH, EEG H A4
A AAL #87te] BAE ot B A
A2 ¢ okrh(Sattler 1982).

(EEG)E 2 ADHD °t& Z«] KEDI WISC J% =
A& Mugo 2N, ADHD otgEo] Hoje A
A ANHQA SAE AXNGT of2 olF
AAQ EAo] Ay NAFFH 29l me} oY
A geA dehde AS ot Bu a3t

88 1258 89 3¢ Alojof A2rhsta B
copgAs g WEIFAY Y4dstd ADHD
Agksle] AP AALE we FolE FA 1Q 70°]
Aol 569 &olrt B Ao TP (o}

HEXE U 5ARH 3AHT
BFHA 5 2.38).
upe} FEIFASH A (5~
g (9~134) 0] 2990l L,



EEG A4, HB %o we #8348 o EEG 4
el Feol 407, EEG A4S Hdol 1690l
it

Ashd-ugd JAudds dH@dde HA
IQ, EEG ¥ golA BAHLE Fofnd Zo|7}
gglom, EEG B4 ¥4 Aaite= A4 1Q,
A% HAGAM EAHCE FAnE Aol7t 9

A

2.4 &

B oA Al4¥ KEDI-WISC A&+ ADHD
obg 9 JAVT Frb 2 ADS 3t gFE
Ao, B =Rdie A% EEG HAGA
KEDI-WISC AAIHAF IQ(FSIQ), 214 44+ 1Q
VIQ< &34 A 1Q(PIQ)E wawsta, 7id
AR g dEE BT £ v
ADHD ¢4 HAGAE oF oA Rud v}
g 2 99lo] AN e AL FoF B factor
analysis® #3932, WISCH #HElel A3t
of ADHD o}5%°] %A #3¥¥z #hHEA
E Qoluy, 1 4AF F2& B4 LA Hiera-
rchical Cluster AnalysisE 3F1t},

Z of

1. VIQ, PIQ, FSIQ 2 /¥ A7AAIEY Hi

A4 ADHDHEY VIQ, PIQ, FSIQ ¥ 11/
AN HIIAEY HEE& Table 13 #2H, &
A} AR E Y profiled Fig. 1% Zt},

Fig. 1904 & & U= upojgo], #Atzozn
ADHD ©}EE2 7|327], &, o8, Ad %3

o B

2 A4E Holu Slad,
?l WISCRTd HEoz &
A% A9 YA ste Ao
o olH g AHA EAZTF FYWIAAE GolK
7] 3 AFA YA EY BEo2EEH Y A&
HAL B7EA] 9] o]EEE Falq o|E Wilcoxon
matched-pairs Signed-ranks testZ A5 3stHrh, 1L
A, £, 715 7], o3 EA A o H 5
we AFE HYa(Z=-377, P<001:Z=-3.
71, P<001;Z=-310, P<01:Z=-214, P
05), T84, 44, 93 EAdM & FFE X
AvH(Z=-399, P<001:; Z=-3.10, P<01; Z
=—2.14, P<.05).

ol (Mg, anghd)we wep Bl
A3} Table 29 24,

ARl gt 4wy EAEA A, 1L
shd Augtel [QFE 2 24 HIEA AeA
Fom g A7k fTh

EEGA 4, w34 Adzte] KEDI-WISC 3
A fFouigt Zolzt deAE Hud AH
£ Table 3% 2t}

dYwF FA A3 EEGH o] KBDI-WISC +
go] & Fv AoZ YENT EEG B4, H
AR A7k VIQY FSIQAAME EAFCR &
uolg #ojzh ¢ldleoy PIQEIAME YU
ol 7k A Atk EEG v B4 Hdo] A4 el
Hg @ PIQE HYom(Fis=4.84, P<05),
AL H7EA o] i3 WEFREAAY e d37)
TANM EAFOZ Fn|stA e HFE B
AtH(Frs=5.64, P<05). BEAX 27]9) ETtsl7)
EANAME EEG M1 B Jte] A4 Ao =3

Table 1. Means & standard deviations of VIQ, PIQ, FSIQ and subtests scores for ADHD group

N=56
vVIQ PIQ FSIQ Information Similarities Arithmatic
Mean 101.13 96.12 98.54 10.54 10.87 9.73
(SD) (14.13) (14.75) (14.93) (2.49) (2.76) (3.12)
Vocabu-  Compre- Digit Picture Picture Block Object Coding
lary hension span  completion  arrangement design  assembly
Mean 10.34 9.16 8.45 10.18 9.21 9.86 9.96 8.20
(SD) (3.09)  (3.04)  (246)  (264) (2.91) (3100 (287)  (3.11)
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Scaled score {Figure 1)
*%
14 (10.87)
*(10.34
(10,54 (1034) (10.18)
101
*(9.16)
9+ \
**(8.45)
8+ **(8.20)
L
I S A c D PC PA. BD OA  CD subtest
Fig.1.
[ Information S Similarities A Arithmetic V'@ Vocabulary
C . Comprehension D : Digit span  PC: Picture completion
PA : Picture arrangement  BD : Block design  OA: Object assembly ~ CD ! Coding
P05 #p<01
Table 2. Means & standard deviations of VIQ, Table 3. Means & standard deviations of VIQ,
PIQ, FSIQ and subtest scores for each PIQ, FSIQ and subtest scores for each
age group EEG group
Low grade High grade EGG normal EGG abnormal
(n=29) (n=27) (n=40) (n=16)
M (S.D) M (8.D) F M (S.D) M (SD) F
VIQ 101.87 (1543) 9941 (1080) NS VIQ 10218 (13.75) 9850 (1520) NS
PIQ 9741 (15.89) 93.18 (11.60) NS PIQ 98.78 (13.54) 89.50 (1597) p<.05
FSIQ 9959 (16.35) 96.12 (11.05) NS FSIQ 100.60 (13.82) 93.38 (16.76) N.S
I 1062 ( 2.65) 1035 ( 212) NS I 10.86 ( 2.46) 969 ( 241) NS
S 11.13 ( 2.90) 1029 ( 2390 NS S 1093 ( 259) 10.75 ( 3.26) NS
A 949 ( 3.09) 1029 ( 322) NS A 9.88 ( 3.16) 938 ( 3100 NS
\Y 1062 ( 3.6) 971 ( 293) NS \Y 1043 ( 3.10) 1013 ( 3.16) NS
C 928 ( 331 8838 ( 240) NS C 928 ( 3.05) 888 ( 3.12) N.S
D 869 ( 257) 788 ( 218) NS D 858 ( 2.35) 813 ( 2780 NS
PC 10.18 ( 2.80) 1018 ( 233 NS PC 1055 ( 2.15) 925 ( 351) P<.09
PA 005 ( 3.00) 959 ( 2790 NS PA 978 ( 2.86) 781 ( 3.08) P<.05
BD 1023 ( 3.12) 900 ( 296) NS BD 1030 ( 3.07) 875 ( 3.000 P<.09
0A 1026 (2.88) 929 ( 282 NS 0A 1035 ( 2.85) 9.00 ( 2.78) NS
CD 859 ( 3.17) 729 ( 285 NS CDh 843 ( 3.27) 763 ( 266) NS




Table 4. Factor structure

Factor ) Factor
Variables . Factor
Number Loading
I I .84136 Verbal
S 67784 Comprehension
\ .78616
C 60597 )
II PC 66626 Perceptual
PA 78303 Organization
BD .64920
0A 85727
| A 68087 Distracti-
D .80174 bility
CD 70504
W& AFE Holg AFo de u(P<09), !

A PIQAAN Y fofuld Aol o 37}*1
Al Az eYd 710E Reg 44
gk

2. 89 £4

ADHD H @] KEDI-WISC 117}A] A7A} B7}
Aol thgt 2084 A3} 1471 Eigenvalue) 1.0
o] 43l 374 891& e, 1 A= Table 4
¢ 2o}, 3890 ADHDH G AAM S s

© AE7} 64391 Ao g Yyt
3899 BHE 7 2% 89 Ratge] A
o &3= 37H4 S s Ax, 89 19+

=

RAEA, AR EA, FEHEAL 2L 29l
20|5 Ry A RF7), wAXE7) 23
g, 821 3de £AEA, 71327], AEEA7}
EFH, 89 1° ¢lo 4 ]aﬂo—l,ﬁd -‘E x
72+ zA8 59, 291 32 F9 A&FPow 9
H3yh o= WISC-R (&3 "3?01]/‘1 Kauf-
man(1975)0] 4& 29EH AF3 I3 2
Folt},

3. 94 2Y84

ADHD o}5E°| KEDI-WISC 474 &8¢
of A% o¥A f¥PE FHE 4 SleA
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Fig. 2. Tree diagram of hierarchical cluster analy-
sis.

ter Analysis)¥ 27, ADHD #A¢

F(FSIQ)o w2} 3oz Eéﬂ% Ao E e

2o+ (Fig. 2).

ATde AA AsA4 8904 1080841 229
9 obFEo] EFHNUL BT A AFAF
111014 1239812 1889 o}gEo] TFH o
o, o AA AFAF 7104 8601319 167
9 obFEo] EFHAY. Cluster Analysisol 23}
F 3799 VIQ, PIQ, FSIQ ¥ 274 H7HH
59 Yod TFHAE Table 5, 63 2ov 27
AL profile® Fig. 3% 2ol 3-vze A#H
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Table 5. Means & standard deviations of VIQ,
PIQ and FSIQ for each group

Cluster A Cluster B Cluster C
(n=22) (n=18) (n=16)
M (SD) M (SD) M (SD)
VIQ 10268 (741) 114.82 (6.25) 83.56 (7.30)
PIQ 94.36 (6.84) 112.61 (7.60) 8000 (7.63)
FSIQ 9855 (6.05) 11539 (350) 79.56 (5.20)

Table 6. Means & standard deviations of KEDI-
WISC subtest scores for each group

Cluster A Cluster B Cluster C
(n=22) (n=18) (n=16)
M (SD) M (SD) M (SD)
I 1086 (244) 1211 (1.90) 831 (135)
S 1077 (2.09) 1328 (1.74) 831 (212)
A 1009 (267) 1133 (238) 744 (324)
V1091 (1.60) 1261 (2910 700 (1.83)
C 945 (2.15) 1172 (2.24) 588 (150
D 818 (1.68) 9.72 (1.93) 7.38 (3.28)

PC 995 (199 1217 (201) 825 (259
PA 977 (229) 1089 (2.11) 656 (2.71)
BD 932 (236) 1278 (249) 731 (L70)
0A 945 (228) 1222 (1.83) 813 (3.01)
CD 755 (272) 1056 (2.62) 644 (2.58)
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o A= ADHDS HFHA 54 FoBA(di-
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TEA, AYEANN & AFE B (Z=-2.
32, P<05:Z=-258 P<01:Z=-313, P<
01). 13 AAAFo] BE FFodY ¥+ A
FARBD) G AAA T HEFE o3l HE
3 A AHCE)AME ADHDEA L A4 A%
o BFadit At $¢ AsdddAE
AFA MG FousiA & HeE H W
(Z=-327, P<001), BE3 AFHddME o
AT FAFLRE FonatA @&
HYH(Z=—3.26, P<.001).

+5 AsAdMe 358 FAGA F9v)st
A we 448 HY(Z=-278 P<01), EY
A7) FANA & F4E Holv Ao Ue
B (Z=-1.74, P<08), 253 AsddodMe
AAEA NN & AFE BY(Z=-222, P
05), 354 FAAM & H4E Hole AF9
ARATHZ=—1.65, P<.09).

AA Asol 43 ADHDoMsES F9 &4
AT BF3 189 & XA FHOE

g

a2
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2
T

o 2ejd 259 F9Fo] 2L AL (short atte-
ntion span) £AEANAN F WAEL & & 9
o, ¥HHe] HA A

5 2 =93d beg 32
A3, ADHDOlEE2 HAHox 71347, =

HFE Bojl %4, A
A AFEA YA w2 HFE Bole WISC &4
A HEE Yy #7929 (inattention fac-
to) 3 FHE 7|E2IG ZAEAGN W A
& B9l 3L Kaufman(1979), Milich® Loney
(1979)%°] E.13 ADHDoISE9 WISCHFH 9
d3 gX3e 2ol o X8H ADHD
olgEol old EAlA ¥& HyE HY A
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Fig. 3. KEDI-WISC profile for each group,
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250l YEd F e ddBANAMY o3}
A= 9o Ho|n(Milich & Loney, 1979),
Cluster analysisZ#, o]d FA= 53 A4 A%
AF7t Bgd $3d &3 JodA Foa
e Aoz Yyt

APATENAN B1d Ade dg B AT
A ADHDOMs o] AFEANA foustd
2 A4S HolA It} ol Ane B Y
of 234 ADHDo}sEo] F98 29 43 A
So gt ARAQL iAo YA HEEA
@1 A A} o] Fo)F o}FE FAA AT
ojAbel AGH <ligol ADHDS! AHdlE AFui4
o2 g7 "WEd, 948 FAolY oy )
QA HAAA FAHA && 8 7]QdH o
olgigt A7t UgE 7hsAel AUt £ -7
Ut e S8 357 geedrde] A
THE AT HFYegAI|DE ADHDOHE
Fo] FFEAAA FoudA W& HFE Ko
| B%kE 7heAol Ak 29, AEEA A
b F AFFEY FE5Y(reasoning) &
#do] v A& 1Hs £ "avl ged, e
Cluster analysis ZZol| A AJAFE] )t}

AA A5Age #A G0l ADHDO5E
A EAA BAGUA M S H4E Y
B2 Aoy AN 88 FE5Y0] ADHD
obgEol 7t AAHA FdM e A (stre-
ngth)olgt & 4 glom o|AL Agdrgr o
A3 dFolt(Zelnilcer & Jeffrey, 1976). whet
A, AA AFAF7t E5FE o449 ADHD o+F
L 4% FE5HoE FIFIF e
EAS Aa AFEAAA dAGA G 34
Holz st 7heAol

a2y, olg F o BEe] dolry] HslNe
ARG oo ARAHQ] FHAT Y A4L 53
ADHDotEE& Awstd old dgd FI3AF7}
o] Foj Aok & Fojt},

&, Cluster analysis 2%, ADHDo}
A AsAge wg 3ddez FHH=
At HAAFo] HE FEA Addgrul
ADHDY A3AQ 549 %39 293 #¥H
LA A foHEA e HAFE il
4 Asddd BEe Asdde A4 AFA

i o

o

offt
et
rlo
2L

=

9% ADHDY E#&#HZ o A 7)54d]
A i bgE 233 1S Bad. ¢4 A5H
g X e & FZ(short attention span)E
Qe 22 EANME fonaA ve ALE
EAT, B3 AgAdeMe o EA AN 7}
F we AFE B4 o8d AgE Ao ¢
43 ADHDO}5EL ZEHoE FiAd 4
b ey 359 e AFHY Fyoz o
VA A%E SEFo=N Hay gE A7)
50 ¥5¥ £FE2E fA¥E Aoz F2HEY,
dEd), 25o] AAN Y BES} £29 &Il
ADHDo}5 & dWHHQl A54Eo Yooz =
g3 Auzdd ASd FuUdAe FEF
L7 3 ol EA NN dAEA Fe
HY Rog A7, Ao HES £F9
FH e o}gEo 715274 LAEANAN F9v|
A W& AFE HolA 9§ AL o HAE9)
FOATAEI #EE Rol7le du BFE AA
4 58S Y82 FAYE vy G Halol
7) W&o olgd At e Aoz Azdr,

M A, ADHDo}5E0] Holx WISCAHAL #E
of AgZstel wat WA e Ao ey
o Asd FJad ushd gzt VIP, PIQ,
FSIQ ¥ 2FA #35FdAM f9ud Aoz}
Adsd, oje EFo o] AZFsb wel
ANGEH Y4 vAe FA49Q 9o
73R & 7He8E A Fe Ao H4
d B 4 glon oA HYdTEFde Aty
£ 2%t 29d, & 97E Fedd 97
(longitudinal study)7} olUel Adwdd AL
(cross-sectional study)©]E=2 ADHD Z4o] ol
9 QAdgd mAe FAHY 4L AHEE
de rEd Ho] Box A4dd v B 97
of X339 13 olFEL AT o}FEHY F
g8 Ay Hol7t A7stA dobA ole g At
Usts 7hs Aol Atk

vlA, EEG H B34S 57t WISCFd o 4
7 Aoz Jey. EEG A4, WA 4
of AA AsAFolME A7k YUY
H A el A4 AvET FovsA o

E:‘__I
N
T

2 g ajo 1
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< PIQE ERth H &40 e 8450 WISC
A4 AN Axd FgE Hdde A7



(Carol, 1977), ¥4 A%
Eo] Holg Fo¥ Ay
299 NYHUE ThsAol o &
] Feoh EEG 1B FddA e A
Arl A Ag AstE BRed, of dAe o
B .9-?5]% HAtelBE BB
Holg ol EL FFRe tlEo] A%
o g2lo] FA F&3a E8] o FHA
L FYP& B Aoq FSHEn. Iy
OHA% EEGE IS A4, uA¥dozw
W EEG MAAAN S FEEUE FE3td
A Hlﬂﬁ A ggken EEG ¥AZAH
3{«1 BAE ¢oliede 753

2 2% EEGHI B8 & Hole
2 FE3sked WISC 39 vl A
AAGY AF7} o] FolAok st
DHD o}sHdoME B4 ofs 3ol
Y 2R HAHAY. E
ﬂ:r“ﬂ*i" Aoj# oldzd 29l A%H 243
T8 29, 283 FIA4& 8% A=, o
37kA a.9lo] BAAAN 4 (Van Hagen & Kauf-
man, 1973) ARG 8 EA) AT (Lom-
bard & Riedel, 1978 ; Stedman, Lawlis, et al, 19
78 5 Swerdlilc & Schweitzer, 1978), 121 HA
d AN 27 (Dehorn & Klinge, 1978) o M
T 5YsA #HE 48 1y & o, ojs 4
= WISCHAL ﬁ‘ﬂ?fﬂ} 493 " A9
& Je Foh

o AR, E A7 ZAF}= KEDI-WISC’H ADHD
Aol 83 E:IL7} F 4&E AT
Rolgt & ¢ Sl & }ADHDE Aghe ofF
Solgl AP 159 AA AFAF whe} ¢
]7440] 7]0 ]N]«] 7L7<JJ+ okz%o] 1;}/\ E]'% ookz\}
& Hgoermg KEDI-WISC Z#7} ADHDo}&sE
9 MEAY NEAYE AR wg TEIY
S Agsed f48 HEE AT F F AE
Aoz Aztdd,
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Division of Child & Adol Psychiatry, Seoul National University Children’s Hospital

The purpose of the present study is to investigate cognitive characteristics of ADHD chi-
Idren by comparing their performances on KEDI-WISC according to age and EEG variables.
Subjects were 56 ADHD children who visited Seoul National University Children’s Hospital
during the period from January, 1988 to March, 1989. Group differences on age and EEG
variables were tested by ANOVA, and Hierarchical Cluster Analysis was performed to inve-
stigate how ADHD children were classified based on their performances on KEDI-WISC.

The results indicated that ADHD children showed low scores on Coding, Digit Span, and
Comprehension subtests, suggesting their attention deficits and impulsivity. ADHD children
were clustered into three groups based on only FSIQ. In post-hoc tests three groups sho-
wed different cognitive strengths and weaknesses on KEDI-WISC. Group differences on age
were not significant, and abnormal EEG group showed lower PIQ than normal EEG group,
suggesting the possibility that their attention deficits were related to neurological factors.
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