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Objectives :

The aim of this study was to investigate Korean Wechsler Intelligence profiles and specific abilities related to at-

tention problem of children with attention-deficit hyperactivity disorder (ADHD).

Methods :

The Korean Wechsler Intelligence Scale for Children-fourth edition (K-WISC-IV) and Advanced Test of Attention

(ATA) were administered to 91 children and adolescents (age 8.512.6 years, 73 boys) with ADHD. Pearson correlation and inde-

pendent t-tests were used.
Results :

The means of Working Memory Index (WMI) and Processing Speed Index (PSI) showed a score of low average in

K-WISC-IV. WMI scores for the K-WISC-IV showed clinically significant correlations with omission errors, commission errors,
and response time variability on auditory ATA. PSI scores also showed significant correlations with response time and variability
on visual ATA. In addition, significantly lower digit span backward scores were observed in hyperactive-impulsive/combined

subtypes compared to inattentive subtype (t=3.60, p<.001).

Conclusion : Children with ADHD showed significantly lower scores in WMI and PSI which were clinically correlated with

ATA scores, and hyperactive-impulsive/combined subtypes showed poorer working memory functions in WMI. Follow-up stud-

ies are proposed.

KEY WORDS : Attention-Deficit Hyperactivity Disorder - Working Memory Function - Psychomotor Speed.
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Table 1. Demographic and clinical information of ADHD (N=91)

ADHD
Age, yrs, mean (SD) 8.6 (2.56)
Sex, boys, N (%) 73 (80.2)
ADHD subtype, N (%)
Inattentive 31 (34.1)
Hyperactive-impulsive 6(6.6)
Combined 45 (49.5)
NOS 9(9.9)

ADHD : attention-deficit hyperactivity disorder, SD : standard
deviation

Table 2. K-WISC-IV and ATA performances of children with
ADHD (N=91)

Mean SD
Verbal Comprehension Index 95.84 13.51
Similarities 8.78 2.66
Vocabulary 9.99 2.96
Comprehension 9.13 2.45
Perceptual Reasoning Index 94.33 16.80
Block design 9.22 2.93
Picture concepts 8.28 2.80
Matrix reasoning 9.31 3.32
Picture completion 9.09 43.98
Working Memory Index 86.51 14.81
Digit span 7.48 2.74
Letter-number sequencing 7.15 3.19
Arithmetic 8.30 3.80
Processing Speed Index 84.33 14.10
Coding 7.18 2.99
Symbol search 7.48 2.77
ATA, visual
Omission errors 3.43 4.61
Commission errors 3.18 4.64
Response time 0.70 1.34
Response time variability 2.41 3.47
ATA, auditory
Omission errors 2.00 3.26
Commission errors 2.06 2.91
Response time -0.33 1.59
Response time variability 0.27 1.18

ATA : Advanced Test of Atftention, SD : standard deviation, K-
WISC-IV : Korean Wechsler Intelligence Scale for Children-
fourth edition, ADHD : attention-deficit hyperactivity disorder
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Table 3. Correlation between 4 indexes of K-WISC-IV and ATA performance results (N=91)

VCI PRI WMI PSI
Omission errors, visual -.23 -.06 .01 -.18
Commission errors, visual -.15 -.07 -.08 =11
Response time, visual -.09 -.01 -.18 =31
Response time variability, visual -.09 -.02 -.01 -.22%
Omission errors, auditory -.19 .01 -.29%* -.22
Commission errors, auditory -.10 -.14 -.28** -17
Response time, auditory -.07 14 .07 -.03
Response time variability, auditory -.16 13 -.28** -17

* 1 pP<.05, ** .

p<.01. VCI : Verbal Comprehension Index, PRI : Perceptual Reasoning Index, WMI : Working Memory Index, PSI :

Processing Speed Index, K-WISC-IV : Korean Wechsler Intelligence Scale for Children-fourth edition, ATA : Advanced Test of Af-

tention
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Table 4. Correlation between 14 tasks of K-WISC-IV and ATA performance results (N=91)

. - Response . . Response
Omission Commission Response fime Omission Commission Response fime
errors, errors, fime, L errors, errors, fime, L
. . . variability, . . . variability,
visual visual visual . auditory auditory auditory .
visual auditory
Similarities -.08 -.14 -13 -.15 -.10 -.13 7 =11
Vocabulary -.01 -.08 -.09 -.04 -.14 -.02 -.07 =11
Comprehension .04 -.14 -.01 .03 -.23* -.10 .10 -19
Block design -.07 .02 -.09 .05 -.04 -.07 .02 14
Picture concepts .02 -.02 =11 -.09 .03 A7 -.08 .09
Matrix reasoning .06 -.20* -.03 -.09 .10 -.22% 24* -.03
Picture completion -.13 .01 .10 .06 -.10 -.22 21 21
Digit span -.02 -.10 -16 -.01 =31 -.26* 12 -.33**

Digit span forward -.05 -.03 -.13 -.06 -.20 -.08 -.03 -20

Digit span backward -.03 -.08 -.13 -.03 -27%* -.29%* .20* -.33**
Letter-number sequencing -.01 .05 -.07 .03 -.23 -.18 =12 -.23
Arithmetic -.01 -.19 -.09 -.05 -.05 -22 21 -.05
Coding -.20* =11 -21* -.20* =17 -.16 -.03 -1
Symbol search =12 -.08 -.30** =17 -.20* -13 .00 -.18
* 1 p<.05, = . p<.01. K-WISC-IV : Korean Wechsler Intelligence Scale for Children-fourth edition, ATA : Advanced Test of Attention

Table 5. Working memory index performance results in attention-deficit hyperactivity disorder subtypes

Inattentive (N=31)

Hyperactive-impulsive/

combined (N=51) t p
Mean SD Mean SD
Digit span 7.8 3.2 6.2 2.5 1.7 .108
Digit span forward 8.4 2.2 7.5 1.9 1.9 .064
Digit span backward 7.3 2.3 5.5 1.5 3.6 .001

SD : standard deviation

— 187 —



ADHD Ot AE 9| K-WISC—IV

A= ADHD2 A2 7k F0lejo] Holr} ghgols B
s A5 Lol AR o) w2 weksllel ARe o
2ai7] TAolA 43 Aol g Holx] pops, olebs T
= Qo) A= ADHD gk HellAE ofgo] wet 42 o]
£ Hoji= Aojg A71E Ho|x 9k, 71| &el7jelo] st
ADHD A75o)4% QxEA] ok Aoh5S Holm glo],
23 o2 e 37149] 977} Wadh Ao.w AztE,

H A3Lof| 4] ADHD oFgAHAEL B K-WISC-IVE =

g3t ofolsff B A7t A % RO TpAol| A Het 5=
=9 e Sl Bk, dojolsiAEe] FFAd 4
ArReE A ZFER 379 3 1HAT| kel = ATA
¢l A&5 Helth 55], A HeA = ADHD obs =2 &
Zrefar Ak TpAofl thgh Htoll o B2 o Ho|
=t ol= 24719 B7kel Alsoll gt 87k 7He] =2 4
A RRE obgo 2258 A& 7hedllE 4= oA g
Tt Kyllonen} Christal'®] ¢t Ax}2HE o 4= 9%,
Folge] EA= deFoly 4’ %‘ 1952t =3==
Zo] ope} A} UA] AHAA 2ol QtE]= 7] A
717190u =3 A He| gk ] H 9 kol FFS 7
Zok= A & 4= ek olAE A9NEE B0k Hot 1L
ARl SO B, &2 A5t Ao HES TR = o)
= A= 999 A&50 AR 715 WEle] ofHeol
e 4= zlch

27| AE7F ATA 2HaAeE I L%, AelSER]E
AAl ATAS] AlZHEAReE 203t Bheiido] vt &,

ADHD obs -0 AIA Alzh F=o]Zo] AHahaeps o]
A2 SAE AEfshal Wlshs St Rejve Ay
2tk ADHD oF53ado] Aej&m | olA] 714 @2

T

rl

Mg Aothe 7129 K-WISC-IIT a"WaReE o
T %, FoHY FAIE Ald obsEol tiEh A eE

O] Bt kg AAA o]l 4Rl Ajloleh AR &
PE7] 9 7|5 227] A ARl AE W A2l §ES-9
G 5743 AolB 2, ATAY] HHEAIZE Hat} A&
3 7 folgh o] Stk AISh Ak o 7hee A
ahat ok 4 gk v AAR AL W AP
S48k P92 Tes] FAlE&ETro] ofdal ozl
AIZE el 57 glo] Al A& duht WA X 2]sk=A]
of thet Aetol A= wat vt E3] 5 o)A
= 7ot B2 O ARA oY FEsE 22 K
o} 53et 229 AR A 5ol atE= IAE st
= 497t Utk 253 EY Sl 9 Ak FEa Aese
7} @Akl 73t weo] k= Flanagant Mascolo® 2]

AFAMAY, A2lEee 2 Gl tisf olsist= -

Apofl A o] E}% i ﬂrE EoH ADHD °}5E 4
JEAE] &l tigt ofsie} sh54, A=A A, AR 5
= Al 7 e Ao R ZdE:

2 A7) AR o83t Pt ), ADHD Jehg
£ oFEHLUNS o2 slglon], txgute] ulm
OfFoIAIA] e ER, o] IRt 77t BRI &
A, ARSEASLS) ADAHE B 0RE A9l e
Aol ohet gite 2 Anh depA sl ol
BAo] BAZ 2 ol BEolA M AR saloll 4] et
£ OF 4% S5 F89 8] Hu2, ol g neljs}
0:1 % Ho] x%iz{a]_w_goﬂ u]x]‘— Odzﬂ:E _r7].x4 og E]—/\H

o2 4 9 A0 Ak AR, B ATE At
Q1; el A o) AR wIQ) 7he] BRI ShIgtel 13
3, 1} P QnbabAlel that el ololx|x] gkt
ong Myl we Al gtk YA, A9 % FEA
of gt B77} PaBhE MEER ofsolxX) dokehe
A= 2 A7} 7H) Aol
2 =

Aol ADHD oF5HAE 319] QIX7]s FolAE

Aeplolnt Aeswo) A5k Witk B3, of £ 79 3}

o2& 7|20l ADHD ots59 o8& 42 A%
#ﬁc‘ii S ®iglat WA ol al%% 2

3t 7] K-WISC-TII7F @Aje] wA
ADHD oFgAade] Z2ulele: %Lxﬂ 2oz FAZEglold
7F BE5 Ao|2 =, ADHD obs 398 &A| Atoll o
3 AR QQle Felslal 3% < ADHD obse] dF
i} E e AAIskH= ol 997t oAlck

3 ol o ay sl -

Fo) 27)e -

A&,
References

1) American Psychiatric Association (APA). Diagnostic and statisti-
cal manual of mental disorders. 4th ed. Washington, DC: Ameri-
can Psychiatric Association;2000.

2) Marshall SA, Evans SW, Eiraldi RB, Becker SP, Power TJ. Social
and academic impairment in youth with ADHD, predominately
inattentive type and sluggish cognitive tempo. J Abnorm Child
Psychol 2014;42:77-90.

3) Kwak KJ, Oh SW, Kim CT. Korean-Wechsler Intelligence Scale
for Children. 4th ed. Seoul: Hakjisa;2011. p.11-13.

— 188 —



4) Lee MJ, Kim GA, Kim SH, Hong CH. Inhibition, planning, and
working memory in children with attention deficit hyperactivity
disorder. Korean J Child & Adol Psychiatr 2004;15:82-90.

5) Fry AF, Hale S. Processing speed, working memory, and fluid intel-
ligence: evidence for a developmental cascade. Psychol Sci 1996;
7:237-241.

6) Bailet LL, Turk WR. The impact of childhood epilepsy on neuro-
cognitive and behavioral performance: a prospective longitudinal
study. Epilepsia 2000;41:426-431.

7) Johnson DE, Epstein JN, Waid LR, Latham PK, Voronin KE, An-
ton RF. Neuropsychological performance deficits in adults with
attention deficit/hyperactivity disorder. Arch Clin Neuropsychol
2001;16:587-604.

8) Shin KE, Shin MS. Differences in the Neuropsychological Tests
according to Intelligence Level in ADHD Group. J Korean Assoc
Psychother 2013;5:131-142.

9) Ahn JK, Shin MS. The Comparison of the Neuropsychological
Functions in Subtypes of Children with ADHD. Korean J Psychol
2010;29:959-973.

10) Shin MS, Cho S, Chun SY, Hong KEM. A study of the develop-
ment and standardization of ADHD diagnostic system. Korean J
Child & Adol Psychiatr 2000;11:91-99.

11) Prifitera A, Dersh J. Base rates of WISC-III diagnostic subtest

11 - =20} -

rio

s

patterns among normal, learning-disabled, and ADHD samples.
Advances in psychological assessment: Wechsler Intelligence
Scale for children. 3rd ed. Brandon, VT: Journal of Psychological
Assessment Monograph Series;1993. p.45-55.

12) Schwean VL, Saklofsck DH, Tackulic RA, Quinn D. WISC-III
performance of ADHD boys: cognitive, intellectual, and behav-
ioral comparisons. San Diego, CA: Academic Press;1993. p.6-21.

13) Chung SY, Jung SA. The Cognitive Characteristics of ADHD
Children on the ADS and KEDI-WISC. Korean J Clin Psychol
2009;28:137-151.

14) Song HJ. Brief Report: Auditory Attention and IQ. Korean J Clin
Psychol 2008;27:767-775.

15) Flanagan DP, Kaufman AS. Essentials of WISC-IV Assessment.
New York: John Wiley;2004.

16) Kyllonen P, Christal R. Reasoning ability is (little more than)
working memory capacity?! Intell 1990;14:389-433.

17) Prifitera A, Saklofske DH, Weiss LG. WISC-IV Clinical Assessment
and Intervention. 2nd ed. San Diege: Elsevier Inc;2008. p.27-29.

18) Flanagan DP, Mascolo JT. Psychoeducational assessment and
learning disability diagnosis. Contemporary Intellectual Assess-
ment: Theories, Tests, and Issues. 2nd ed. New York: The Guilford
Press;2005. p.521-544.

— 189 —



