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Objectives: Children and adolescents with pragmatic language impairment show overall
communication problems. However, the pragmatic problems vary depending on their di-
agnostic characteristics. The Children’'s Communication Checklist (CCC, CCC-2) was devel-
oped to assess overall language ability through parents’ and/or teacher’s reports (Bishop,
2003). This research reviews studies of pragmatic language assessment using CCC or CCC-
2, and investigates if children and adolescents with pragmatic deficits (autism spectrum
disorders [ASD], attention deficit/hyperactivity disorders [ADHD], and Williams syndrome
[WS]) can be differentiated through CCC or CCC-2. Methods: Fourteen studies which met
the inclusive and exclusive criteria were selected from three electronic databases: PsycINFO,
Academic Search Complete, and ERIC. A systematic review was done using meta-analysis
(Comprehensive Meta-Analysis I, 2005). Results: There was a significant group difference
between ASD and ADHD showing significant differences with typically development (TD),
respectively, but there was no difference between the WS and TD controls. The sub-do-
mains (structural/pragmatic/autism-social domain) that brought group differences were
all three sub-domains in the ASD group. Structural and pragmatic domains were signifi-
cantly different sub-domains in the ADHD group. Conclusion: CCC or CCC-2 is a useful tool
for discriminating ASD and ADHD groups from TD controls. However, it is not enough to
represent various pragmatic profiles depending on diagnostic groups such as ASD and
ADHD. Therefore, it is necessary to use both direct and indirect assessment tools to reveal
the differential profiles of pragmatic problems in various groups with communication dis-
orders.

Keywords: Children’s Communication Checklist, Autism spectrum disorder, Attention defi-
cit/hyperactivity disorders, Williams syndrome, Meta-analysis
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PsycINFO (N =28)
Academic Search Complete (N=92)
ERIC(N=118)

[Exclusion criteria)

1. Full text unavailable

2. Before 2003

3. Language: Not English

4. Participants: unspecified
diagnostic criteria or multiple
disability

5. Methods & Results: No CCC score
or only effect size provided

[Inclusion criteria]

1. Scholarly journals (full text)

2. 2003-present

3. Language: English

4. Participants: ASD, ADHD, WS
and control group (TD), specified
diagnostic criteria

5. Methods & Results: mean &
standard deviation of
CCC score in groups

| Eigible articles (N=13)

Figure 1. Flowchart of studies included from database searching. ASD =autism
spectrum disorder; ADHD =attention deficit/hyperactivity disorders; WS =Willi-
ams syndrome; TD=typically development; CCC=Children’s Communication
Checklist.
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Figure 2. Funnel plot of standard error by Hedges' g.
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A1 Zat 3H8 5 A4 228 WPt ol oL, i =50 what v

Aol gt scto] debdtt= A 11esto, 3H-8 5442
ZMEN 23 247 B71817] 98 ZerEic) 20038 CCC22 7AW
A Al, 107§9] 3}9] 5ol ZF 7714, F 702330 &2 A= AL, A

H oqLo] velR AL Qg AAE shsl- o 317, ghE AILE OJA}4F 54 (general communication composite, GCC), 1
7], AAd7), o] 42 % A o] ZroJA}E thAre 211 A}S) A AFSARE- B A4 (social interaction deviance com-
2 sj9Lon], Aol FeH bl ARSI 4404 2591 posite, SIDC) §H4F0] 7H53le GOCE ARE] Hol o] 2= 5}9)
OF A AR 92= ASD (OF~m A Bl A7) A 329h) Feho] o Ao go]aL, SIDCE A, B, C, D Fo| M E, E 1, ]9 &
& 3077, ADHD ko] 5 1907, WS Feho] F40 ez ol 31 & W gho =, GCCHG7E 554 m|utel 73-9-of ghsto] 2HAkRITE
©o] % i s37ol9lon], 5] MEtel vgo) Weke] F 21 o7]ol B, K G, He| g0 2 o] o}x] 84 H4(pragmatic com-
56270| et Ao ke Aol A Bl ko] k9] #ESR posite, PRAG)O| whE R At AlEEl =), CCCollA 2}
= ASD (oF23A Bl 317)s A a29h) o A Atk Hlaeh Ayp S ] AR A= €2 CCC2004+= ol & Al2AIZ
(N=107} 718 @Rkl 71 T30 2 ADHDOFSA| Fd-& ¥laigt o I o= AARF Al o} i e 7} drof, 71 &z} u| ol

oE
do
oL

AsHN=7), WseEA] Ak ] et AshN=2) 2olglck Aekrto] wlsolek 215 7] w o] ch(Bishop, 2003).
Table 20] UER e} 2o, cCCol 319l 27] 97feld
Wil o), COC-201A] 2loj-22]%] Zwle] ‘elujededio] Z71EwA 10

AT SRRl ekt vl Hete] Shgelols® AR Loludth ot CCC2E HE BHE 58 WHETR BE
bl Uik olle A AT, Bt ROl A Bk She Zo] ol SAtAE Aol Aol A HEETR B8s
= CCC (Bishop, 1998) E+= CCC-2 (Bishop, 2003)0]t}. XA = 7] Il A o]t} (Norbury et al., 2004). CCC-20f|A]+=3}1-9] 3+=-2] v
2149 3 CCCY ATE B =L 3H AFHCCC2 A Ak A5 2ol SAHUAT, HAS tha) 10172, 548, 2.
42 AHGRH L 11ogic: Asgel Al 74 2 gjelo 2 Bk B 7180 8§ 050

CCCE 8 B AP oL52] QL2 5ol Bt EA B4 F IR P S8 coherence)] 7, 3
of chol 3 oi 2 2 71 =3k 717 H7h BAIG] oIk CCCl §9lofagol FTka) SLI Fehe Wisul o] AshahaA Qloj

M
o

rr

O 1o
22491 gelol] TS olel thalls =k ofRl glou
Table 2. Children's Communication Checklist 2nd edition (CCC-2) subscales Norbury 5-(2004)2 oJof7] 582 3840 5gof| H]3f| 1o] 2}
Structural Pragmatics Autism/social A} S 5 E T 22 FAE k= HlollA ZABA ot
CCC  A:Speech C: Inappropriate initiation H: Social relationships ZgYo] EFAIF L A8tk
B Syntax E Stereotyped conversation  |: Interests B olo e cOC) 51 FHE-S mE Bigg w3kA|7)R] ok
D: Coherence  F: Use of context )
G: Rapport a1, Table 20f| 4 AJAJE A 7H4] 42 7IEo. 2 Ha-5 SHlsto]
CCC-2  A: Speech E: Inappropriate initiation I: Social relations B AE9TE GCCE QAMAE Al tjgl 3kal Ago|m 2 B of
B: Syntax F: Stereotyped language J: Interests o s o
C:Semantics  G: Use of context o] FA o] FalslA] oFom, SIDCE= GCCT7F R ool ghstof
D: Coherence  H: Nonverbal communication Bl 7Fah, 2 Alof| whE BHAF H4o]7] o] E-8-51] oFolket
Table 3. Effect size of ASD, ADHD, and WS versus control participants’ CCC score
Effect size and 95% Cl Homogeneity tests
Hedges'g Lower limit Upper limit p-value Q df (Q) p-value /2
Al clinical population -295 -533 -058 <.05 6,013.626 194 <.001 96.774
ASD -954 -1.320 -587 <.0001 3,354.124 96 <.001 97.138
ADHD 475 209 M <.0001 1,357.172 76 <.001 94.400
WS -172 -1.205 860 > .05 761.187 20 <.001 97.373

ASD=autism spectrum disorder; ADHD =attention-deficit/hyperactivity disorder; WS =Williams syndrome; CCC = Children's Communication Checklist.
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oV SR A 2 AE(CCOE B4 BHE Aobololse] ohas s

7ol gk HlEREA] o 8535t 2

Table 4. Effect size of sub-domain results of CCC: each clinical populations vs. controls

) Effect size and 95% CI Homogeneity tests
CCC sub-domain
Hedges' g Lower limit Upper limit p-value Q df(Q) p-value /?

ASDvs. TD

Structural -564 -1.090 -037 <.05 813.882 31 <.001 96.191

Pragmatics -845 -1.499 -191 <.05 1,394.287 35 <.001 97.490

Autism/social -1.225 2072 -378 <01 570.569 17 <.001 97.021
ADHD vs. TD

Structural 583 251 915 <01 262.600 26 <.001 90.099

Pragmatics 619 130 1.108 <.05 559.234 27 <.001 95.172

Autism/social 616 -170 1,402 > 05 333.245 13 <.001 96.099

CCC=Children's Communication Checklist; ASD =autism spectrum disorder; ADHD = attention-deficit/hyperactivity disorder; TD=typically developing.

O|AtAE 0 TITHASD, ADHD, WS)zt £/| ZiTte| cCC
kil =< iy 1jmi

CCCE 8h4-510] ASD, ADHD, 12| 1 WSE Ui k)
A Aol CCC FFA= Atolof| thgt wehA] A= Table 3
I} ek A Aol Meke] A3k 7]= g=-.295, p<.05,
95% A1 77H-533, -058]0] Sfiatol, ulgol Aekat-gofabA) 2}
05 B},

oAk E Aol Hthe] 519] T1E 3 ASD2| A7) g=-954,
Pp<.0001, 95% A1Z]-7H-1.320, -.587], ADHDS] f3t37]= g=
A75, p<.0001, 95% A1Z|F7H.209, .741], WSS] B} 7]&= g=.
-172, p=.744, 95% A1Z]77H-1.205, .860]°] 35}k ASD2}
ADHD, 18] WSE she] ko 2 Frof AAPd &4 et
7} CCC A}e] 2ol 5 A2 o, o= F-9JsIA Yebst L2
U 5H] E2 = UHElE o, ASDeF ADHD+= CCC 2Pt &
A ko] Blsl f-2fotA| kAR WSeF AR Tl F-of 7t
Apo|7} At ofof] tek Ai}-E Table 301 A A5

xLoH

S5 ek} 218 K01 ol Zoh TEK(ASD, ADHD)2
cee Msmzte
A7) A 2 sl 2, 1A S A ke S

Ak} ofu] gli= 2po]S HYl1l, ASD, ADHD it 3t H]Zof
ekt f-2)3t 2ol 2 BT, WS Heke £-213k 2ol 5 Hol4]
okolt}. olof| uhe} B4 Acku} §-2]3)k 20| & Hol= ASD, ADHD
Zee] CCC A= 2ol Alw sghe), ASDS} u]Ao] Hh, 1

2|12 ADHD$} H|ZFof) Z1tt9] Forest Plot> 212+ Appendixes 1, 2

o} g
A% 7k o] 2 2] L7 Aeleto] COC 5t9] 9ol &
of17] Sfa) & ATl ?iOH%ﬁ} ARl ool o
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-037], B8 doll A FAI}A7] g=-0854, p=.036, 95% AlF 77t
[-1.499, -.191], Z12]|31 Ap|-ARR) Y A BT g=-1.225,
p=.005, 95% AlZ|FL7H-2.072, -378] 2, B 319 FHofA] v
off Mt} g-]5} 2}o] 2 HeIrk ADHD ke o]tz ol 4
F}=7) g=.583, p=.001, 95% A& 77H.251, 915], 3-8 o] A]
A7) g=.619 p=.013,95% A2 77H-130, 1.108] 2 2Ju] =
zlo] 5 B oLk, A|-ARSIA] Aol A= A7) g=.616,p=.125,
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T -8 Agto] UEl= ASD, ADHD, 21231 WS ek
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O e 257 71l whet
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o= o] -F-2J5 ATt (Norbury et al., 2004; Volden & Phillips, 2010).

ZFof ek ASD, ADHD, WS&} ZHo] A& © 2 1}+=0] CCC
A5 A EEE w, ASDLF ADHD ek Hlrgoff Flekat #-2]
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2 ROl 32 B AU SHEolA €YS HolA] ¢
=rfal Aokt Aytsat U] (Jones et al,, 2000; Philofsky et
al,, 2007; Rice, Warren, & Betz, 2005). L&} WS A tho] A}5] 2
A gt e Erg2 AU At XU FE o= 5] =
& HAE FA A FASHE Hiole olgle= Ho 3-8 Agtol b

g QUSS At Atebe A= Aato|th(Hoffmann,
Martens, Fox, Rabidoux, & Andridge, 2013). CCC+= 21 £+ 3
Ye7p} ohd F9F 84} B o} 53} 47]2 0.2 HESH A2l
Ot A AR AE Ao 7H kR, A= folRE oAk
T A 3849 o wS Aok dlofl F40] 9= T WS A
o] Hol= i3k o2l ‘Fedt ARel4 Y- (hyper-social
behavior) S RIZSHA| FA817]0fl= ofeteol Agke Ao= 24
Fth(Bellugi, Lichtenberger, Jones, Lai, & St. George, 2000). St
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2 2 S8 tHGeurts & Embrechts, 2008). 0= ASD Atto
S8 2 A ARl G o] AHE ofue} qlof FAlofA o] At
T HQITRAL B 118 Geurts 5-(2004) 8] 9179} AA| 5= Ato|ck:
A ARl QoS Al A ERFol o] AekA 54091 ARl A] T
Aot ARt IAAZE HEYE Ao = = 4 JltH(Norbury et al,
2004). 1222 ADHD ol A= YEhRR] 9hQEE of oollA]
o] ofgfz-o] ASD F ol A= FoJsA Urehd o= EA Tt
ADHD 9] Qlojatz Bl 51-8-/410] ofgf &2 oS0 Ad
ofy Ay 4l 54 wAI BEo] Uehdth & 719 Al2lo)A]
3E of$lof] HTelaL ¢1E B BAS}sE ofu|E 4] A ojop]
2 ksl & 71e2]7], A A8 1A 9] ofes, o]
op7] E/dol|X¢] rmlx2lat 9l Fokek -5, Te]ar HnkAel 3
&g Aftsol B34 o' EAsh= Zlo|th(Engelhardt et al,
2011; Safwat et al., 2013). ©]9]] w2} ADHD At o] AFE E=
5 W 2HA Y 2 30 SA WAUS S Ko, 3H-
Ape) gt o] 9 78, o), S8 S| cloj o] 23t
4] ZAGHEHE o] CCCR BoH Lehd 0.2 welc,
offet 93o49] &4 T2 1, COC 27Hz ASDU ADHDE
ol ek s clolA] o Yol o) % kel 2ek &
AJS wkedsiciar & 4= QItk(Bishop, 2003; Norbury et al., 2004). 71
2{L} Bishop (2003)0] CCC-2E 7175t B3l 5zol, 3H-8-4 o2 H]
ol Aetake] v Aol A SfufQltk= o] HhgE Jlo 2=,
SHEFHoNA T FA & ofgf S Hol= ASDF ADHD + 3
= A3 Hlashs Hlofl= =07}k D asitt ‘PRAG 7} oA
Bl Tt Y 3h8 2uld o] Afoleka HhdsiA| &
Thz 2 d9R2] 2P} o] & SIREJstaL Qlrk.
OJaba g Aoz 8ol ol whet - ¢lof TR updlo] thE A,
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Appendix 2. Forest plot of meta-analysis: ADHD vs. TD
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