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Choi, Goh, & Park, 2018; Compagnone et al., 2014; Fluss & Lidzba,

A w, Qlofo] et oA, o1 B Ajele] ol2]
£ 31t} (Choi, Choi, & Park, 2017; Choi, Park, o]al

Objectives: The purpose of this study was to identify the differences of cognition in chil-
dren with cerebral palsy (CP) based on a Speech, Language Profile Group (SLPG), and ex-
plore the relationship among cognition, receptive vocabulary, and speech production
skills. Methods: Forty children aged 4-16 years with CP, 10 with no speech motor involve-
ment and age-appropriate language ability (NSMI-LCT), 7 with no speech motor involve-
ment and impaired language ability (NSMI-LCI), 11 with speech motor involvement and
age-appropriate language ability (SMI-LCT), and 12 with speech motor involvement and
impaired language ability (SMI-LCI) participated in the study (spastic 31, dyskinetic 3, ataxic
2, mixed 4). To evaluate cognitive ability, language ability, and speech production skill, data
were collected from the K-WISC-IIl or K-WIPPSI, receptive vocabulary test, prolonged vowel
/a/, Assessment of Articulation and Phonology for Children, and carrier phrases repetition
task. Results: The results showed significant differences between the NSMI-LCT and SMI-
LCl groups in cognitive abilities. Moreover, cognitive abilities in children with CP were sig-
nificantly related to receptive vocabulary and speech rate. Conclusion: This study revealed
that cognition has an internal relationship with receptive vocabulary and speech produc-
tion skills. Therefore cognition, language, and speech ability are important factors in the as-
sessment and intervention for children with CP. This study suggest that multidimensional
considerations are crucial in evaluating and intervening in children with CP.

Keywords: Cerebral palsy, Speech, Language Profile Group (SLPG), Cognition, Receptive
vocabulary, Speaking rate
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, Sigurdardottir®} Vik (2011)+= 4-64] =/dulH] o}-F 7126
F 55% L0l A L0191 52 (verbal Q) 2] AgHS HeITkal 5%

AGlE B

2020; Stadskleiv, 2020; Stadskleiv et al., 2021; van der Schuit, Segers,
van Balkom, & Verhoeven, 2011; Vos et al., 2014). x| u}H](cerebral
palsy ZA Ao FAY |, = SAY Sof| AYSE AlAA AR
2 3l 5 U Aol E FHFeF (Krigger, 2006), $17]52<]
2 E3F YA e = Aoliito|th(Ballester-Plané et all,
2018; Stadskleiv et al., 2021; Tiirkoglu, Tiirkoglu, Celik, & Ugan,
2017). Tirkoglu %5-(2017)-2 = A4upH] o}5-0] 26.2%+= AL T30

620 https://www.e-csd.org

T I = o]l hodel sF 417 /b o 712t °F 65.69
(113/172)% 7} oA F-5E-AlE 229 QAo S Helrkal
1 1135} cH(Choi et al., 2017).
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co, & Lohmander, 2014; Pirila et al., 2007; Sigurdardottir & Vik,
2011; Soriano & Hustad, 2021; Tiirkoglu et al., 2017). Hustad (2010)
© 5 Aot w7} ] o529 oF 2/3 A ojl A &
Aol Lrepdtiar aF¢lar, thE Atollidi= oF 40%9] HlE-S H3l
t}al 3} tHHimmelmann et al,, 2007; Nordberg et al., 2014). T
Qlx]2} ol 5240] el o] e A 50% o] 2ol
™(Himmelmann et al., 2013; Sigurdardottir & Vik, 2011), 21%|-5
o] e - 8 2 Edo] Aol AA o W olgl &
olt}al sl3ick(Pirila et al., 2007). G4 (neuroimaging) A0
ch2 W] guta] o] S golaluh Q1 2 413 i deep
gray matter)©|L} ] A52H Bl2) (periventricularwhite matter) 2] <=
A A ol o] Qlrtal Arslal 9tk (Choai et al., 2017; Twom-
ey, Twomey, Ryan, Murphy, & Donoghue, 2010). ©]%5= = AJuj]
Ob5- QA &, $1of o] A7} oA Aol Uehu= Bt g
1!(Hustad et al., 2010), ©|2{3} 0322 SJAIAE ST O] Aoto &
0]03%]7] wjE-of(Himmelmann et al., 2013; Sigurdardottir & Vik,
2011) =/dupH] obFo] S4B AesHA olsfislz] flsiA= ¢l
A eI}, lots e T ARl HAel oA dokE ezt
QITH(Smith & Goffman, 2004).

AE AF-Eof wp= A= o] o}-5-9] QIR e 9 A
ot T-F 5T} AT Tholl TAZE okar B arE Al QIeK(Choi
et al,, 2017; Choi et al., 2018; Fluss & Lidzba, 2020; Pennington,
2014a, 2014b; Sigurdardottir & Vik, 2011; Soriano & Hustad, 2021).
Choi 5(2017) /guH] o520 Q1A 5H3} =& 4l 3EFots
o 7k r=8 oo R Ug B AL
(2004) ofsfzlo] e AL <lAY Zg} pel
Soriano®} Hustad (2021) 9JA] 10-124]2] &+7] k| AJujn] o}5-9]

M0l QLA g olols e, 478 U
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3f ¢olr 112} WH & = (Soriano & B
(Nordberg et al,, 2014)= Z74 HIQ1C & 5}¢ oL}, WAitE5¢ 7}
H Gl dFS mAlE SRleRe 54Y 27U EEE
ESF Q3 @ Aolck(Han, Sung, Sim, & Lee, 2013; Jeong & Sim,
2017, 2020; Park, Park, & Kim, 2004). w}2hx] 2 Lo A= Uy
BT ofuRh S e of WL /HA] Egteto] R AYS) HalA)
SFACE.
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Plané et al., 2018; Choi et al., 2017; Fluss & Lidzba, 2020; Himmel-
mann et al., 2007; Himmelmann et al., 2013; Hustad, 2010; Nord-
berg et al., 2014; Sigurdardottir & Vik, 2011; Tiirkoglu et al., 2017)
= AT 61905 7F HE glo] T ke 2 et a4t
theoltt Z1Eju, o)A arefsfor & L HAdnhele S A
S0 R ootz | Hik= E, Adofsele] 4=38o] SloiA] 2le]
£ Hol= o]2A%9l Xcto]7] w0l (Hustad, Gorton, & Lee, 2010)
o5 wA|S] EHt friol| whet T 7 Aol & AR o2 ok
37} ks Aol £FAAIE ARl 2 35 54
78] B A2 5 1Eo 2 Rkl = e U oS Al
7] 4= QIth= AP-o] Q1th(Rosenbaum, Paneth, Leviton, Goldstein,
& Bax, 2007). T3} 8}9] 550 wheh APEshE RS Alg sl Fo
22Xt ggtetal, ARl SRS st =ee
I Utk whEpA] 7 Ao A, Aol A 7ol whet 5k9) 1
O 2 Lro] B dun] of-5-9] QA5 Els A} seitt.

Egui| o] 75 fleiA AEA e S EAETHA Tes
ARE-SHAEE 2001 WHOO A Aofjol] A28 st 2= 7],
Zholl W A7}F0] <A B (International Classification of Function-
ing, Disability and Health, ICF)S A|A|3}%1L, Hustad 5-(2010)=
o] ICEXL&of| A A|¢Het 7] 5 (function) & 4x0f] 2FQFsto] | 4dniy|
o2l ', Q1o Ao whZ Speech-Language Profile Group (SLPG)
EFAAE MEA AIRFeE3ATE ©]olA] Soriano£} Hustad (2021)+=
o] SLPG B RAAE 21§5}0] W]AJubu] o} 50 Qx| 522 duiu
k=t A7} $li= T35 (no speech motor involvement, NSMI),
YA = A Ao} EA = gl T35 (speech motor impairment
and age appropriate language abilities, SMI-LCT), ‘& 10 54| 7} It
I Q)& T (speech motor impairment and impaired language abil-
ities, SMI-LCI) 5 & 37| 2520 & JL535}o] NSMI, SMI-LCT2}
SMILLCI 71 7b]| §-2J8t Zfol7} ek 2nk2 AlAI5Hick 2]
L} 2} Gl NSMI 1ol Shelehs GlolBAlS Bulshe
w/grt] obg-2 EA57] wZoll(Jeong, 2019) ©] JF E3HLCTS}
LCI T8 2 Hi5to] A2 ei QIA]5=o] isf o He3t 4
HE upofel 4 gl& Aotk

E T2 Aol A= F 671 SLPG 3H1 L, ollE E°] NSMI-
LCT, NSMI-LCI, SMI-LCT, SMI-LCI, ANAR (anathria)-LCT, AN-
ARLCI 1550 2 B A3} sh3ie). 71 2, 2 AdoleAl7E el
TLE(NSMI-LCT) 2} 28K (anathria) o | A Ao) A7} 54k 21
5 (ANAR-LCI) 7to]l -oJet 2fol 5 AA[skgl=d], oA QA&
go| =t ZF AR FoJu]Rt Aol 7t = o] f2 &5 7159

Aok 2 el AA) o] viah o] A BRI TR e
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A7)kt HJeong, 2019). £35] ANAR 1591 79 ARA|ulH|e} 2+ SLPG 3}9]71E &, NSMI-LCT, NSMI-LCI, SMI-LCT, SMI-LCI “L
o] AR &F 75 Kol v ofso] ofate] Axte] @ FOoE AlESISte] QAT 3 AfolE FopE L, 8019
2 e Zloleal Argstelrt Coceski 5(2022)% Q1A152 % g g AR5 7he] Aol thefjA] A A} shoiet A
Ztolle AEgt kS 7| s WIS RS ST et E R WY Q] AR AL o2k

npe] o} 50| W7} Al oleldt £ 71 AR Bk WaMS A, SLPG SH915 W Ak ok 59 XS Ko7t o)
TSI oA o] A S5 T2 BAT W b
529] g7} B asheka ugtek S, WA ob5o) QX et 4 Bof3E U WitE

AAFEE Hgub] ool Al A4Sk FAT]  7HAE el
VS m|A|H QXA H7} A3 E%ﬁ 5oLt FA Al BEA
©2 283 % 9| o] th3 SRS chRoKo} Aek(Fen AN
nell & Dikel, 2001). 3} i Auf) 0}52 A ZAIeH A,

SeloALE chy T BT B el o5 4 10 A o1k
2o AN Qob Mast oleh Aol B ol Bt 2 Aol AT B 6oGEETA =395, =416
of7] Slklo] ALE o= SfolghehE AalHel S TR Ae] Hyuh] obE 40CA T 31, BooleEa 3, A2
TS AL, WA= 71078 4= 9 AoIth(O'Keefeeet 27, ZE 47)0] Zrofsigiet. Ateh o] 4712 A+
al,, 2022; Soriano & Hustad, 2021). whabA] &2 Lo A= 479] (Hustad et al,, 2010; Jeong, 2019)2} Zro] ]/ duju] 2 oJskA] Z|ck

Table 1. Characteristics of participants by speech language profile groups

NSMI-LCT (N=10) NSMI-LCI (N=7) SMI-LCT (N=11) SMILLCI(N=12)

Mean age (SD) 9.41(3.60) 9.74(1.11) 11.19(4.92) 9.58(4.19)
Receptive vocabulary 120.04 (15.34) 75.72(14.35) 113.73(10.96) 4721(9.18)
Intensity 62.35(3.45) 58.64 (6.78) 49.76/(9.45) 55.15(6.34)
Intelligibility 100 (0) 98.89(1.58) 50.49 (40.25) 45.85(33.53)
Speech rate 343(.15) 3.02(.40) 2.15(1.12) 1.72(53)
Sex(N)

Male 7 7 7 6

Female 3 0 4 6
Type (N)

Spstic 10 5 7 9

Dyskinetic 0 0 2 1

Ataxic 0 1 0 1

Mixed 0 1 2 1
GMFCS (N)

I 1 1 1 0

[l 5 3 2 3

If 2 3 3 2

v 1 0 3 4

Vv 1 0 2 3
MACS (N)

I 2 1 2 1

I 7 4 4 3

I 1 2 4 3

\% 0 0 1 5

V 0 0 0 0

Values are presented as mean (SD).

GMFCS =Gross Motor Function Classification System; MACS =Manual Ability Classification System; NSMI-LCT=no speech motor involvement and age appropriate lan-
guage abilities; NSMI-LCI = no speech motor involvement and impaired language abilities; SMI-LCT = speech motor impairment and age appropriate language abilities; SMI-
LCl=speech motor impairment and impaired language abilities.
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S w4 H S 717 oS o 2 igich T 4 go0]2]
93} QA5 Wil 0 2 A A ERE B A S
ujelsl s So) 22 BEG Faf o] Rolxu g 7 S50 3
0] 5 Qe 228 LESHL A 15 & 715 HEA

2Ell(Manual Ability Classification System, MACS; Eliasson et al.,

2006)2] VA, S AbaE 24T 4 QoL Tl SE A E o

b 1o o Alekael o} -2 Aol Alelaisick 2 o1

of ot 7h-e] AlE EA1E 71 oFE-L §191om SLPG 819]
5 71 A8H=] 20| 191THp=.709). Table 19] SLPG 5}9)
£ S| o} 59| S48 AAIstck 3 Aol Holh of
FEL BE o] 5ol 5wk, A7 sleic

(Assessment of Phonology and Articulation for Children, APAC;
Kim, Pae, & Park, 2007), 2.4} u}eba-aly] T2 AAjaheich 2t
48] 220 T]2]€%27|(ICD-UX512F, SONY)Z A}-&5}g1.0m
o3} 2= 07] 7} AT 10 cm 7FA-S S5k ST E =
Asl7] et B3-AREA 3= Aled A (Jeong, Kim, Sim, &
Park, 2011; Lee & Yoo, 2008; Park et al., 2004)2} Zro| ‘o} H-&-2
0] Aol whe h2 AAI ghot] Hefet A 33) WAlal
23k U R HrFE 98 WS H 7= APAC (Kim et al.,
2007)9] 377 TolgAE AH§519IEk APAC HAK: 77} 1
2 ANEEA BT o} S AL, oFFo] AAR Wl
SEA B Ao 52 Foll ATAE e} SR A5
T W (speaking rate) S8 918l £ whebEsh] IAIE A
Ajaltck. 2 @10l 27l of2ieol 9 obEol 4 Aol
of wetdshr] IAlE AHESHATE 4 whebE sl ] Bl A1
¢+ (Han et al,, 2013)2] -0k IR (of]: 771 A7) Uk Hl70 7+
A7) SUeh B AHESI, 83 Uae) BES BT BREYS
Ut} BEHER Sigich - GolP L 48 W FHolF 2t
(Receptive & Expressive Vocabulary Test, REVT)2] 4=-8-0]3]
HAR H78tHKim, Hong, Kim, Jang, & Lee, 2009). Q12|52
& F0) A2l ofe} o] G Hgobe] ol 5] Wt Al A gt
&) F2M AsHARE AHESHITHYin Foo, Guppy, & John-
ston, 2013). A W 4;0-6;114] o} FolAl= gt= A& obF
A %57 AHKorean-Wechsler Preschool and Primary Scale of Intel-
ligence, K-WPPSI)Z, 2t 7,045 E] 16;,004] o} 2 Had tjAko
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of BEFSh 52 WAL S Alelah, mop B, w3, wu ap],
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o} 5% 27|15 AL, Wl 3L 3], 7|18 247, 2| sh), =
o 77, B BT ] 5
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2 TR AR BRI, 7 742710 FAARKS F 7
k.o Aleid T (Lee, Sung, Sim, Han, & Song, 2012)%} o] &
%3} (counterbalancing) & 53l <A AT} S5 E TS FASH
o shrje] SR E S5 Tefelol A4 vl A AN
Gk HRE BPE O3 WA WEHS BB HE 34754
(SD=3.12)2] et A9l 100 & HfAJulH| o} 5-0] WA2|L} APAC
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A7) 01 g AutEo] Aol 48 Z87710] 0.15% oA}
Upeha o) whaee) 28] 2 A RE ok waele] A% AR
2 3} HStathopoulos et al,, 2014). HAJoH] o} F2] 4=-8-013]%
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SLPG 3}9]7159] 75 98] A8)A-(Choai et al., 2018; Hus-
tad et al., 2010; Hustad, Oakes, McFadd, & Allison, 2016; Jeong &
Sim, 2020)0041] S}AFA Whlel wkel 7} A] akakE 3ol 2
A7F R0 NSMIZ, QL0 SMIZ ehgalaiar, Aol Aglst =
o3} Ao vk Ho|H LCTE, 194 % o™ LCIZ Ts}
9{ck. SLPG 5}9)15- Shapol Tt Al 2] 22.9] 25%]
S 10%0] A2 25e] wAuh] AT Aoz} Bl
o] Ax|3}t H|-&-= H7}5}$ 1L (Hustad et al., 2016), “1 23} 7191 W,
N7 Al=] = B 100% S HHERHRIH.

SAHE

SLPG 9|15 QA5 2] Afo| 5 drolid 7] 918 Levene’s 4
G A% B BV U 0T <
.001) AFAZEEE) A (Kruskal-Wallis) H] 2342 AA6F9 AL,

ARS8 915 Mann-Whitney U 474-& AA819.0H 15 05

£ HA3}7] 9J5f Bonferroni correction 28510 o438
01252 ZAs}o] AAST) ¢ ]L‘Eﬂ‘,_]- %01743_14 FIAE R
g 7FARTHA S dolR 7] Y3l Pearson ZEAA LS ALE-5)

o] BAsIgT) B oTre] A AS -?‘IEH jamovi FA|Z 2 1
(The jamovi project, 2022)-2 A-&-5F3AT]

Sz

SLPG 5t¢|1Ed 2IX[s=Q| Xto|

SLPG 917458 QIA15=9] 7|87 Aih= Table 20] AA|
3FITE NSMI-LCT 129] QA58 A= 338080 2 714 =
ka1, SMI-LCT:= 25.507], NSMI-LCI:= 14.717%], SMI-LCI 9.507%]
%0 &2 Yepyich

AZAZE ] A (Kruskal-Wallis) A4S &
4 Q1752 0] Rjo] 2 Qopi

NS

=)

ARSE
°©

=3) SLPG o9 1%
A1) Ak 2F Apol= ot Ao =

Table 2. Descriptive statistics of cognitive abilities by speech language profile

groups
Standard
X e deviation e
NSMI-LCT 10 338 17.86 17-60
NSMI-LCI 7 14.71 9.88 71
SMI-LCT " 2550 2312 5-60
SMI-LCI 12 9.50 6.39 5-15

NSMI-LCT=no speech motor involvement and age appropriate language abilities;
NSMI-LCI=no speech mator involvement and impaired language abilities; SMI-
LCT=speech motor impairment and age appropriate language abilities; SMI-LCl=
speech motor impairment and impaired language abilities.
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Uebteh(p <.05). ofi= gk
UARR AFRA A
<

FoJg Kfol7} glalep

oA Z}o]7} Qli=A] Mann-Whitney
A3t A} NSMI-LCTS}F SMI-LCI 71|
01). AFFEA] ATH= Table 30} A AJ5}

0
L r=.1272 893t Alato] L]—E]—]%—z] o}o E]'(all >.05). dheo]| 2
PR ES AL r= 6382 2Jol £ AT BTk

e
—

1o

U zE
B Aol 451 B 416412 ¥ obE 4092 o

Table 3. Results of post-hoc test in cognitive abilities by speech language pro-

file groups
U W p-value

NSMI-LCT vs.

NSMI-LCI 135 -3.006 145

SMI-LCT 430 -1.208 829

SMI-LCI 235 -4.031 010%*
NSMI-LCI vs.

SMI-LCT 330 709 959

SMI-LCI 455 -1.451- 734
SMI-LCT vs.

SMI-LCI 66.0 1.708 622

NSMI-LCT=no speech motor involvement and age appropriate language abilities;
NSMI-LCI=no speech motor involvement and impaired language abilities; SMI-
LCT=speech motor impairment and age appropriate language abilities; SMI-LCl=
speech mator impairment and impaired language abilities.

**p<.01.

Table 4. Correlation among cognitive ability, receptive vocabulary, and speech
production skills

Speaking
rate

Cognitive  Receptive

et e Loudness  Intelligibility

Cognitive ability -

Receptive
Vocabulary 459%
Loudness -016 -270 -
Intelligibility 127 -020 251
Speaking rate 493* 082 240 6387 -

*p<.05, ***p<.001.
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SLPG 5t¢|aEdE 2IX[s=2| Xto|

SLPG 3}9]| 7159 /duH] ob59] Q1A% NSMI-LCT,
SMI-LCT, NSMI-LCI, SMI-LCI £=© & Uelsjth 2 1. 0o 2]
7F Qe 25 8 AT 7P AL EEATE QAINE 2lofE
Ale fhe 250l F 94, TiEAls SAINE Aol A7t e &
o] Al ¥, ux|eto &2 I Aol A7} HF FREE T1Fo] 7MY R
& oS UERICE

25 AFA 02 AmEE, HA AolZAl7E gl 5ol H
3l o= 259 QA AT E R UERTE S NSMIT-
LCTo| ]38} NSMI-LCI7}, SMI-LCTe]| B3] SMI-LCI 1E2] 1]
0] o Wokth &2 A7Y] A= NSMI 619155 7H2H] o]
Zgto] 3= NSMI-LCIo|A 9] Q1| FEo] B Yt A&
Ao & oAt f-irof Wt Z1F e A lE ARl
(Soriano & Hustad, 2021)]| H]3}| SLPG 3} 15 & o 144191
AR T Zelstlth= HollAl o7t Slek

T ohE AR BEAP gl gl sl Qe 19 Q1A
90| T Wkt & NSMI-LCT]| B[] SMI-LCT7} B %Sk,
NSMI-LCIE Ut SMI-LCIO|A B W& =38 LFERilek o)<k
&5}o] Kent (2004)= T5-2lo] A4 o & QIA5-of| FaF v

2] 2= 9Jr}y 3191, Fluss®} Lizda (2020)% Whe-% ZAd} Ao
g} Q1A 50| vl w2 ARH-S BEolrkal 31|, 2 Ao

A= o3t T2 A A[RITE:

O 2 SLPG 8915 QX539 Afol= NSMI-LCTS}
SMI-LCIO AT #-2J5HA] ERstTh & - AofeAl7 2 Q=
123} Q)= 112 7o) 2}o|$it) Soriano2} Hustad (2021)2] &1-F
ol A}i= NSMI, SMI-LCTS} SMI-LCI 7Fof| 3-2Jgt zfo]7} 913,
AAZAl fr-ofl w2k SMILCT} SMILCI T 7ol A5
2 o] 2folE HT) A8l (Soriano & Hustad, 2021)& Edj=
§-Z3hhH NSMI-LCT2} NSMI-LCL, SMI-LCT2} SMI-LCI 7}o]]
I Rs oA Zpol7t Sl Aoz 7S 4= QLo i Ao
A AR R ot 2bo|7F EUA] gt 1 ol A
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