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Purpose: The purpose of this study was to understand the intellectual and psychological features of children with Moyamoya disease who were
patients in the Department of Pediatric Neurosurgery of Severance Hospital. Methods: From December 2010 through December 2012, 63
patients with diagnoses of Moyamoya disease and 59 children in a normal group were enrolled. This study was conducted using the Korean-
Wechsler Intelligence Scale for Children, Rey-Kim Memory Test for children, Korean Child Behavior Checklist and Pediatric Quality of Life
Inventory™4.0. Results: The results showed that the intellectual and psychological profiles of children with Moyamoya disease were lower than
the average of the normal control group. The tested patients showed significantly lower scores for Performance Intelligence Quotient cognition
level. Also, in terms of quality of life, children with Moyamoya disease had lower levels of physical and school functionality. The results were in
line with those of previous studies involving psychological tests of children with chronic diseases. Conclusion: Considering the intellectual and
psychological characteristics of children with Moyamoya disease, integrated psychological intervention plans including elements such as sup-
portive therapy for patients and programs for parental education are required.

Key words: Moyamoya disease, Intellectual, Psychological, Quality of life

N =

¢i70| WX

mofmof A3he el 8 0 BAlo] T Eiz FE o] Ptol}

402 He] 714 o] E

0% SH uhy A H e A Yolh S Uglolt 7]
_l?l_

43 glo] T ) &5 3B 1A

M 4212 o)

Corresponding author Insun Yeom Department of Pediatric Neurosurgery,
Severance Children’s Hospital, Yonsei University College of Medicine,

50-1 Yonsei-ro, Seadaemun-gu, Seoul 120-752, Korea

TEL +82-2-2227-3624  FAX +82-2-393-9979  E-MAIL ruthin76@yuhs.ac

Key words S20}=20F A&l OIX|, HA, 40| 2!

Received 13 January 2015 Received in revised form 21 April 2015

Accepted 22 April 2015

@ This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-

Commercial Licenselhttp://creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted non-
commercial use, distribution, and reproduction in any medium, provided the original work is property cited.

Copyright © 2015 Korean Academy of Child Health Nursing

SE7F BaEgl o 1960
AREEoH AAA R HET 2 0394 iﬁﬂ %I*J%%Oﬂ chsl
71&%)7] A2 THSuzuki & Takaku, 1969).

o=t fRo] Hlsl Ui, 3 S5 5 55 obrlotoll A Aol
2, v 7320049 FEE-S 1098 5.27, mid 15%
Hl&0] F7H2 20081 -HE-2 107HE S 970l QlaL, H o) Hl&-2
1:1.94 % ofz}o] A4 gho] HhEEFITHYim et al, 2012). 2003 Y=o
A0 HEL 107 Wit 6,039, HRIS-L 109 W 0,54 0] BB}
Ak Yo ] &-2 1:1.982 ojxfof| A4 wo] sttt gkl
14.9%0Y 4 7F5Eo] Ql3lem, 5-94|2F 404]9] 7= Arthol WE =
78Fo] 2A3itH(Hoshino et al., 2012). 104] 1|7t Z0H4-6A])= 5] E

| 123



Child Health Nurs Res, Vol.21, No.2, April 2015: 123-130

A50] ek mofmo} W3] AJE R 518 FH) AHE BEI
]

2ot AJakE HoaL QIARE 2AFAR] 7 2HAFe] 20% o1

o
s

(Yasargil et al,, 1974). AF=Holn} 7|43
ol T3 Aol oAk}l A

AT Y W S5 AE FA A %
AA|7159] A} T2 oF5-2] st rigo] i A7t oS st
Al EIcH(Kim et al., 2011).

o]e} T2 wofutof At o}5-0] Q17| 75 W AA Aofioll thsfiA
2T T elol A AHA WYEL] 49 At deke] S
efsto] ek Ate] Pl 525 RIS THLee etal, 2011) OF]
7R A Abgto] ShAof H.an 9l b3 E|ar
2jube} Boprtof 2%} ol-F-50] sk ¢l
gt QA At SR AREARI Q1A 75 Aste] HE7F AL
QLo (Zalonis et al,, 2010) 71 F¥1} QFAYo|| tigt et A1 o] HLA)]
2 mofmop 43 o5} Fuse] 2okt U ezl o)

A mofmof 4 A03] 55l 4
S| A B3 glort, T R0 R Qls) ATkt Ale) wol)
ofe}e Aol

Karasawa, Touho, Ohnishi, Miyamoto¥} Kikuchi (1992

i)
1o
%0
T
K3
lo
o
o

o
2
i
itis
v
e
o
Y

oN

b

m

|o

[t

o W
5

2

rir

~

o] Q120
447 ARE AWe Ropnop 4gk ool it 24 1t A
60% ©]/2] o504 Intelligence Quotient (IQ) 83 ©]4+2] A4} 2|5
& W A S A wopok A%k o552 #5157 ek
Q12| 7553} s Folw 214242l 7] 74 Wrhe] BRe
Atk il ek, o9 mokmof Wk o559 Q1) 7] st o]
o} S 4Jo] tfgt 3 ofsle} sfefo] o]0l uf, w]z4: Hopwo}

sl B oK A s A wE A

= 1 -

~o
~
5]
o
]
k=l
]
ri
o
ol
lo
e
pal
S
or
na
0%
x
i
re
Jm
0x
g
1z

1) mopmo} 3k ob 5} v ek ANk ok5o] 17 2] 7] B
7be 9l ok} Mgk o} 52] QA1 BAL olsfeic

) mopmo} W3k o} ol HUL At ob50) T
W &ke] 2 H7hE ) mopmo} A ok o] AN olel &3t afe)
2 EA4o] thet ola) 2 whatgic

A7

o7 Ay
3 915 mopiof A3HE 7hal o] 9147 ), AAIHe A,

ae] 2 ZAsto] BAsHE 2ARITol

o1 ot

SR 201041 129 8AE 201281 129714 A1 4] Y b
91 2eobalgel ol mopmo} WEHE: Ak Wi 44 AR
913l AT B} % 63T S 7I7E A A Y Thspi el

gt e
21x| 715

A7) s A gk A& ob 5845 A AHKorean-Wechsler
Intelligence Scale for Children 3rd edition, K-WISC-II)2} Rey-Kim o}
& 7198 ARg St SR e S R

K-WISC-Tl+= TF 64|01 4] 16A4] 117112 Afe] 9] obg& B71et 4= 9l
= AsAAEET= 19919 71 E A& obgARs AR 38 (Wechsler
Intelligence Scale for Children 3rd edition, WISC-1I)= =FUjof| A=
Kwak, Park¥?} Kim (2001)0] --=ut2te] Aol 5t &3tk
AAs &2 Alss dotd A1s9] Al 7HA] A=} Adofolsl], A2tz
A, 6] A A& ] 7H] 891 A7k AT 5 13719
HAR= o]Fo1A Qlom A A5, Aold A5 &2 s A
flaliAf 107119] 238 AE Easti) dold 2152 sHE g Soll=
O] AF 9 A2 &0 7igo] YR gt ofglolA 2 Aol b=
oV A A, T2 As Al ARSIt KWISC- T Bt #
AR 100, TEEHAE 159 GARES 71gah & 7o) A
2 90301%ick

Rey-Kim o}5& 719 FAR= 2do]7]27AF2l Auditory Verbal
Learning Tenst (AVLT)®} A]Z}71 938 4191 Complex Figure Test (CFT)
£ FHAR] 3 viRkolo] Eset A0 2 o} ol B el
A S0l ck(Kim, 2000, 2ol | eV AAHK-AVLTIS A1ZE719) 4

iy
2 AN e B

www.chnr.or.kr



http://dx.doi.org/10.4094/chnr.2015.21.2.123

(K- CFT)E ;LHEM gl Qloj7]ol Azt
é!*%w ol /1018 12 54 314

1570e] TR RARE 2
Fotod ot ol
oj5 & 204 Tl ‘:V\]
% S Z2A45}d, 50719] Tho] % Y
gl 15719 TolE t"']f_‘de% = A4 A}l L B7Rge e ar Azt
o] T 204 7 o] =3l thgt 7]
vt 2 FRE U= S AAE A= 1A dof 719
31, AlE2, /\] ‘33, /\] '04, /\] P55 AARE S 202 A|HS A F %
AR5, o] ZHAtol 2= 2 H= F Al
Aroltk 7|2 A]4=(Memory Quituent, MQ)& ¢1617]%]
& SHIS1o] R0kt 142 B ALl 71 ol 4
FAAHK-WISC N2} 2A] H4to) 100, BF=HAF 1591 F4
spstol 274t 2k} v} 715 HES YHESleHKim,
o] Al 8100]91C)

to
i
n:
Olf
o,
2
>
o2t
(o
oo
b
zd
ot "
rfl
2
m{n
rlo
SRS

toh
o
o
~
>
rTa
:l:’
2
1:1L4
mlm
>~

rlo
12
[\ )
u
H]I

G
s
[€)

fuoop B & o2
<L >
ir N
)

S
=
iz
F_R

Kl
N

HMH EY

H Ao A= o} A 3 5H 7} 2= (Korean Child Behavior
Checklist, K-CBCL)& A-8-5F0] AAA EAS =731tk K-CBCL
& Aol Al 184 Abo]o] o gt H2A 0] = QFSAF AR O] ALE]
Ve S Bk #20HE TR 2 Aol A
= Achenbach®} Edelbrock (1983)0]] &3} 7% A =& ) 253}
B =79] 2007 FNA TS AFESHHTHON, Ha, Lee, & Hong, 2007).
KCBOLE 21 A3l o} BAaE 2 Hwa TR0
ouf, LB Hrt AT Eeo} olg el Y, 2mole] 2
=o] AJB)AS T s AbalA] Hw ol mabE 28 AE 5Fejay
A ok ﬂ%ﬂ A 0] 27) 2o} 5 A3l5
o 072 A o 7]._‘: o AF A}Qﬂai

sT=2 T

EEEEEVE

2 A9 oujsiet -E_#Xﬂﬁo £-5 5 2% (Behavior Problem)= &
thEe 2, A7) 205 Fett 59 19719 24135l et &
5O LHXHQ'v—Xﬂ A= F 31T AHS} A oH A=

o 41 sk AUl sl w19 24
BA| 3=

‘5401 B B %

A5 5 e s}
bt ol A0 2 95 W A 245 WSt 3k
A WS B HER S HEe AR S HES Hsta
B 1039] “Suti -3 STk AR $15Hmeh -2 ek

A o] 3502 B FAA] B0 AFESHE R THs Rt A
= Hifle= 0-623olt. st A Ak BlolAl & 7137 &

www.chnr.or.kr

42| Z(Pediatric Quality of Life Inventory™4.0)

4F9] A A== Varni, Seid®} Kurtin (2001)0] 7jEkgE 408 4k
A HAF A4 (Pediatric Quality of Life Inventory™4.0 Generic Core
Kook¥} Vanri (2008)0]] 2]&) e, 33} 148 ARl 3=t
0] Ao}-8- 419] A AA} A|43HThe Korean Translation of the Pediatric
Quality of Life Inventory™4.0 Generic Core Scales)& A}-8-5}0] =43}
STk A2}z 4] He S40k= PedsQL™ 4.0 TE8AJof A 124]
£ 9IRE ob5- &3t Tk 13A|of| A RHISAIE 917E B4 dE F FFoln
B U O R obFy HEA) B B8O 2 JHJE o], of

5 Aplo] A|zahis o 1*24 et 217%}&0 %5 49 2

. [¢]

Scales)&

ol

wake 5 GIc0a), A2 ek, 7HE UoheA), A Aloke
A, TS A7 ek 57 HE olm, AL 02 100802, 14
S 75802 248 50402 38 25702 47 0702 3ALS}
o e UL F B 42 e HE U5 A8, A

2 %% 4f0) Ao] -2 orfsit E3} AT o} F B =
o] A B AREE 90, £ 831§ 900]9{ck Choi, Kim,

Chung, Park¥} Lee (2010)8] ¥ H 10| A= o5 K18 =519] A
A Eatol gk Algms 94, B © 3180 958 UEpton 2 o
oA o}F B 31-8-0] Al = 80, H B 1120 847 UlERytT)

X2 4
B Q1A10] 1218]0] A 3 5l
£ "roK(IRB 4-2010-0675) 2041 Qq m EO]:EOF A3} Ak |

x

X2 2y
527J%l A= SPSS WIN 170% 1%6}04 the7} o] BAskgick
A, AT AR Ak Ex

3 716 EAZ A8t
£, wokmol Ak b5} Ak b QX7 B PHH B4

4ho] 4 B2 913 5 PR vl trest (PYEF)

ERRUTEE



Child Health Nurs Res, Vol.21, No.2, April 2015: 123-130

[ngl-g_l OEII:I & EAM

-1 | 0o

917 YAl mopmo} Wk ol o] QI EASH] B4
Zeh(Table 1) BYAA}0] Bt AHL 9464(+346), ABE o} 27
8(42.85%), 9o17} 368(57.15%)2 A5}l Qich 2

o3t

Hofrtof 2

3 ob5 ALY 7 44 Ao Alslaich BE B oA

Lofrol Agh-g A3 Ak ghe
(95.23%), A=A

03
50} 4 o -2 AleJgt Aefolck 2
2w e} o] mokmok A8k Tl F4H2) 4} 7]

sholz 9F3 4 Tob F 60

H(4.77%) 0.2 T2 7] Aglo| 9l 2214 Hok
e wh7] okekAt =5 S

Aol 5
ZHe B 521874+ 30 39)0lgiek B 7] BAE oF 2] B
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v, o] A5 oAl §-oJn]gk o] 101 gkgkrhTable 2). A5
AFe] 22101 “Qofolal, AALA, F0] A, Al 4w vl 54
320 BAR 02 o3k Aol S Ho|A|is gkgroL), mopmo} A%
obg ol A A% At 3h9] 121l “dlofolsl (p=.012) X2
2J(p=064), -0 (p = 045)) AlTA A5}2 ek

SOfof Zigt otF2e| HAMM E4ut 42 H
Loprtof A%} ZTh-S Wk =& | 7E W] 8l oYst ok
ol tieh & A AdeollAle] A2 Aol gt 4
I} Zh(Table 3). AF2] 52 A B7fof| 4] mofrof gt -2 49917
(+£32.66), 272 69.6778(+26.71)F S-0|0]3} 42220] 2}o| S Bk
A &SI A 5 Hoprof Aeko] A3} A= 56.7

o

bl
#F zo g Urhton, 7)o Lelo] A0 Ay Bt Al 87057 Table 2. Comparison of Intelligence between Children with MMD and Control
Group (N=122)
. MMD (n=63) Control (n=59)
Table 1. Clinical Characteristics of Children with MMC with the Contrc(>'ilGr102uz;; Categories ~ Items M£SD M£SD t p
IQ FSIQ 96.06+21.20 106.68+14.27 -243  .005
A MMD (n=63) Control (n=59) p viQ 100.50+32.51 103.00+£2259 -093 390
M+SDorn(%)  M=SDorn (%) PIQ 91.68+21.87 10092+1397 256 012
Age (year) 9.46+3.46 10.52+4.14 -048 0486 v 100.15£15.52 10597+£1578 -1.78 .012
Gender POI 92.00+17.02 9935+£11.79 -191 064
Male 27 (42.85) 32(54.24) -1.87  0.138 ACl 93.71+16.50 103.03+£18.13 -247 .045
Female 36(57.15) 27 (45.76) 248 0043 PSI 92.78+14.95 9594+1329 -082 399
Duration fromfirst ~ 52.18+30.39 Memory  MQ 87.05+13.24 9006+1134 -055 579
symptom (month)
Disease character MMD =Moyamoya disease; IQ=Intelligence quotient; FSIQ=Full scale intelli-
Bilateral MMD 60(95.23) gence quotient; VIQ=Verbal intelligence quotient; PIQ =Performance intelli-
, ) gence quotient; VCl=Verbal comprehension index; POl =Perceptual organiza-
Unilateral MMD 3(4.77) L . S . .
tion index; ACl=Attention concentration index; PSI=Processing speed index;
MMD =Moyamoya disease. MQ=Memory quotient.
Table 3. Comparing Emotional Charicteristics between Children with MMD and Control Group (N=122)
MMD (n=63) Control (n=59)
Categories Items t p
M+SD M+SD
Social compentence & Total compentence 49.91+32.66 69.67+26.71 397 <.001
behavior problem Internal behavior problem 56.74+9.24 52254451 282 <001
External behavior problem 55.87£6.91 5225+4.12 2.75 <.001
MMD =Moyamoya disease.
126 | =otmof =t olsel elxls W MMl S 24 www.chnr.or.kr
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Table 4. Comparing Quality of Life between Children with MMD and Control Group

(N=113)

MMD (n=54) Control (h=59)
Items t p
M+SD M=£SD
Patient self-report
Physical functioning 73.36+£19.61 77.59+£19.12 -0.64 512
Psychological functioning 73.67+21.75 77.97+25.75 -0.86 356
Social functioning 81.89+2548 89.55+28.57 -3.04 .001
School functioning 72.12+21.32 83.42+15.29 -1.25 023
Total 75.26+19.28 82.13+15.00 -1.36 150
Parent report
Physical functioning 76.47+21.27 88.52+20.25 -1.26 129
Psychological functioning 69.00+22.65 71.87+18.87 -043 615
Social functioning 77.18+19.47 89.68+14.87 -0.81 044
School functioning 69.31+17.89 76.61+£19.42 -1.07 272
Total 72.99+17.42 81.67+16.11 234 022

MMD =Moyamoya disease.
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