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Results : The subjects” ages were diverse, including preschoolers, elementary school students,
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and middle school students Various types of tasks were also used, including theory of mind

tasks, social discourse tasks, and referential communication tasks. The overall effect size of ORCID
difference between the pragmatic language abilities of children with ADHD and typically Haeun Chung
developing children was strong (99). The effect size was significantly moderated by only  https://orcid.org/0000-0001-5113-1754

task type.

Yeji Kim

Conclusions : The difficulties in pragmatic language experienced by children with ADHD have  https://orcid.org/0000-0002-0519-9050
been verified. It suggests that a comprehensive assessment should be conducted using Dongsun Yim

various tasks when assessing the pragmatic language ability of children with ADHD.
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SCOPUS, Web of Science)g °l85t3itt. A&l “(ADHD)
and (pragmatic or social) and (child)’'® AXIHoH, &
ks 20009 o2 A7gsigict. 1 Zx, PubMedolA 847
H, PsycINFOOIA 78W, SCOPUSOIA 784%H, Web of
ScienceolAl 656HCE F 2,365HY =Fo] HMESH o]
% TEE 622¥WZ ARt 1,743H9] =FolA = 9 A<
7182 A8l AE 2 25 AEE APsIGy, FF5Ho=

Records identified through database searching
(n=2.365)

Psyclnfo (n=78)
PubMed (1 = 847)
Scopus (1 = 784)
‘Web of Science (n = 656) Discarded references (duplicates)
l { (n=622)

Records after duplicates removed (v=1,743) |

Title & abstract review
Excluded references (#=1.621)
1. Other disabilities (n=231)
2. No experiment (#=793)
3. Adult population (7=35)
4. Language skills other than pragmatics, social
skills, motor skills (7=542)
5. Not in English (#=20)

Records afer 1 screening (n=122)

Full-text review
Excluded references (#=103)
1. No TD comparison group (#=36)
2. No mean/SD scores reported (7=22)
3. Review (n=11)
4. Case study or single-subject study (#=34)

Records after 2% screening (7=19)

Figure 1. PRISMA flow chart
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Figure 2. Forest plot for pragmatic language in TD versus
ADHD
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Table 1. Moderator analysis result

95% CI Qb

Variable Category k Hedge's g (UpperiLowe) (dh §2)

Preschool 3 1.12 41;1.82
Age School-aged 22 1.01 71:1.31 é; .90
Adolescent 7 .92 .43;1.41
Standardized 13 139 1.01:1.78
measure
Theory of =15 g 541.09
Task ~ mind 11.74 -
type Social 3 008
. .27 -.36; .91
discourse
Use of 1.21 79:1.63
context
“pK.01
dgdE av3ar] B4 Zd, Hsh A(e=1.12), =54

(g=1.01), Z3H
At 7+ ZHa7)
(Qb=.21, dF2, p=.90).

AAE oo} A SFE AWIIE= ERIFHEAKg=1.39),
A HHem1.21), TREOIR(¢=.81), ARIE H3Hg=.27)¢]
£AR 2 anaiE Bk ot Jd 7k anarie] &
o7t SAACE {OloITHQb=11.74, dF3, p<01). HAF
3% ava7]o] it forest plotZ Figure 39| AAISIYTE
St Ae 7F FAto] FUsitha 7St & R2E AT Zd
Aol AAF fgol 28 AA A 7+ B 28.5%7F A
et ofwdt A 47 2t AolE UFH ATRIA] AwET] 9
3, 7P F2 ARIVIE HQl ARIE "3l Aty AR
B4 AAstglth. 1 Ax ohgolEd BESKIAL 7 Ao
(p=.02), "Zol23t A3 W 7+ Aol(p=.0D ot A2
2 Uehdeh whd, EEsHEARE A% @ig 7k Zole BAA
o= {oloHA] UtHp=.052).

oliHg=.92) &AME AFI77F ERgh
aol7t BAHoR  foskA okt

Standardised Mean
Subgroup Difference SMD 96%-Cl
Theory of Mind
Random effects model =} 0.82 [0.61; 1.12]
Heterogeneity: I° = 86%, t° = 0.2632, p < 0.01
Use of context
Random effects model —=— 1.24 [0.39; 2.08]
Heterogeneity: I% = 0%, ©° = 0.2632, p = 0.76
Standardized measure
Random effects model = 1.39 [1.06; 1.73]
Heterogeneity: I° = 77%, t° = 0.2632, p < 0.01
Social discourse
Random effects model -
Heterogeneity: I° = 79%, t° = 0.2632, p < 0.01

0.27 [-0.32; 0.87]

Random effects model <
v P = = T T T
Heterogeneity: I° = B4%, t° = 0.3681, p < 0.01

Test for subgroup differences: 3= 1262, df=3(p<001) 3 2 -1 0 1 2 3

1.00 [0.76; 1.23]

Figure 3. Forest plot of assessment type
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8519t} o] B9l ADHD ©oFs9l 38 Qdolsds F7ksl]
At == CCC-29F 22 FR Hi P49 3 Al
T 52 A9 dojsy WriE s AidE BESE HAE
T % & doE Brlske oY AL 2 AREEHIL U
S 0I5kt E3E Sally-Anne task, Ice cream story,
Birthday story & 2] k0|2 IAE ADHD ofsel sh& o
o158 B7IE sl Zo] AR ACE YETh

A, Ad 2+ 3 dotsEo] ot AXETAr|7F vie
& AR yeyton], FAHCE {osigitt. o= ADHD of
59 g dojsEo] T st ofsol Hg| footA WaE
HojE ofg] MY A9 Adel GARKCaillies et al,
2014; Kim & Kaiser, 2000; Lee & Yim, 2014; Maoz et al.,
2019; Parigger, 2012; Staikova et al., 2013). ADHD °o}s-2
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met 2 AF Zils S ADHD oFs9] 38 olsd 2
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A, ADHD e 3}& Aol ozt ojdide] =2
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(&1.12), =53M(g=1.01), FA olHg=92) A <
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A 582 9% dueE Uedth 34 /39 48 E
EHHg=1.39), B WHe=1.2D), TReolE(e=81), At
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W 3A], mRgolE A= RF AR Zol7b A U
U= A F30|9tk. ADHD oFso] A9l kg o|gfjsh=
97 587l el ofEio]l UE WPclke ZTE E
4= 3t ol= ADHD ©oFs9] 22 4% 9=t mjot e nk
97l 8 Eug A A7=9 Anet dAske dioltt
(Charman et al.,, 2001; Hutchins et al., 2016; Landa, 2000;
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dAele oigt dgolAe " S TR AtlAe
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de WK AT B APk 35 ATINE A
32 gorsele AWE ATES © wol EYde] BNT ¥
27 Sleh ER B cleAe] EgE ATt HmA o

AT TAIY Eefete] tiEjelA ARlE ©AE melst
AH% W2 T ¢ SISAE S5 Y AR FH=E 1
oFgl Chat Room Task(Mikami et al., 2007) 27HAE AR
gom, og &2 AT &S 8 NdE A=
AY HFLs HAdsor & et Siith olEdt HAR=TY
BTl ZAE ARY @43 A §39 a3 BA o
B 7hsAol Atk 3 dolsEle xsiE AHAMISM]
A olgofuj7] offthz AlgHde] Si7] wiEel ®7F =49 &
Fo] FEo| FHEoF & oY AfolA AERsigTH
(Adams, 2002; Geurts & Embrechts 2010). weka A3 o)
Ao fog 2871 9lon, £% Aoli= ADHD oFs9| At
34 "3t @7t Al B HAS HA e ARESHe] I
Ao AANT RS ATk

2 A79 99 oS3 Zth ADHD Fdo] Ezf 4yt
ool Blg] & QdofsEo] |fYSHA HeZ HEHEAE B9
AFcIRA, ol#dt A= A A™o AA UehdE gl
: = W7kl % A /39
3113719 zolg dRlsiltt. £ d49] Zi= ADHD °t&
B7t 2 FA Al FE RdojeEo] HIEA] TEEojoF St =
WollA ADHD ©o}59] 8k <dofsgol thgh A7t teet 3
7h BAEE B AAZLE o]FojAof S AARITE FHI
ADHD9| &&&°] 37lst 3, olE9 AR Fd= 9t
n2Po] FTRstal o], o9 & Aoy EAdo] gt
?"i‘_r”\f uj-- FQsith. ADHD o9l & oy EAo oigt
S At APHTE oldt o+ AL 7INeE &y
& o] FA ZEIHS sty AAske o Z20]

I:I

A7 AT D 4 ATE JF AL chewt 2k
Aol ) Edo] EgEA oorod, dolz 24w

L
2dETe EFSIET. = ADHD oFs9] 3k8 dolsEol
et e B =e 24, 97 59 98 S 9=
952 o]Fojzon, ADHD obs Foat Uit o] skg <l
ofsgoll digt g7z Akl dFolsitt. =W ADHD oFs
Ade] sk <lof SA°l dist o #@2 £dS Eosio] Hg
he st U9 S4e UGt o8 fdoted 54

2 el e meb gl 9 @t @ Aol E
ADHD®] 3t9] $8e %% SAYADHDD), HIH5E35
4 $HMF(ADHD-H, EIYADHD-OOE hrolrid, &
ATHE fFel mWE BHS A gt ol
ADHD 39 %] Mg xgan 242 AN A= o
7t ke Aos Az,

=)
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Appendix 1. Evaluation of selected papers

Participant Task Result
Subject Random Task Consistent Statistics Result
information assignment description measurement fidelity description
Caillies et al. (2014) 3 2 3 3 3 2
Ciray et al. (2022) 3 2 3 3 3 3
Cordier (2017) 3 2 3 3 3 3
Crisci et al. (2022) 3 2 3 3 3 3
Garcia-Castellar et al. (2018) 3 3 3 3 3 3
Geurts & Embrechts (2008) 2 2 3 3 3 3
Gremillion & Martel (2014) 3 2 3 3 3 3
Miranda et al. (2017) 3 2 3 3 3 3
Nilsen et al. (2013) 3 2 3 3 3 3
Ozbaran et al. (2018) 3 2 3 3 3 3
Parke et al. (2021) 3 2 3 3 3 3
Safwat et al. (2013) 3 2 3 3 2 2
Sevincok et al. (2021) 3 2 3 3 3 3
Staikova et al. (2013) 3 2 3 3 3 3
Timler (2014) 3 2 3 3 3 3
Vaisdnen et al. (2022) 3 2 3 3 3 3
Vassiliu et al. (2023) 3 2 3 3 3 3
Wilkes-Gillan et al. (2017) 3 2 3 3 3 3

Yang et al. (2009) 3 2 3 3 3 3
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Appendix 2. Summary of analyzed papers

TD ADHD TD age ADHD group age Age Assessment
group  group Mean (SD) Mean (SD) group
ToM: Ice cream story
Caillies et al. (2014) 15 15 108.0 ( 1.3) 108.0 ( 1.3) Elementary school ToM: Birthday story
Irony comprehension
Children’s Communication
Chegklist-ﬁ (CCC(;Z) "
. Reading the Mind in the
Ciray et al. (2022) 64 70 175.0 ( 1.5) 172.0 ( 1.6) Adolescent Eyes Tost (RMET)
Faces Test (FT)
CCC-2
Cordier (2017) 9 9 105.0 (19.0) 98.0 (13.0) Elementary school The Pragmatics
Observational Measure
(POM)
Crisci et al. (2022) 42 41 133.0 ( 2.2) 129.0 ( 2.2) Elementary school CCC-2
((;%rICé;i-CasteHar et al. 28 24 114.0 ( NA) 113.0 (NA)  Elementary school Chat Room Task
Geurts & Embrechts (2008) 29 29 121.6 (19.1) 122.2 (18.2) Elementary school CCC-2
Gremillion & Martel (2014) 30 18 51.3 ( 1.0) 60.0 ( .9 Preschool CCC-2
The subtest from the
social perception domain
of the NEPSY-II
Miranda et al. (2017) 39 35 100.0 ( 1.2) 109.0 ( 1.4) Elementary school ToM subtest from the
NEPSY-II
Theory of Mind
Inventory
CCC-2
Nilsen et al. (2013) 26 27 99.0 (11.9) 96.1 (11.0) Elementary school Referential
communication task
RMET
Ozbaran et al. (2018) 100 100 168.0 ( 1.7) 168.0 ( 1.7) Adolescent FT
Unexpected Outcomes
Test (UOT)
Parke et al. (2021) 25 25 120.0 ( 1.9) 120.0 ( 2.0) Elementary school CCC-2
Safwat et al. (2013) 40 38 82.2 (7.4) 841(7.1)  Preschool Arabic pragmatic
Screening tool
ToM: Sally-Anne task
ToM: Ice cream truck
Sevincok et al. (2021) 40 50 123.6 ( 1.8) 120.0 (1.7) Elementary school task
RMET
UoT
TOPL-2
Staikova et al. (2013) 35 28 108.9 (12.9) 103.4 (22.3) Elementary school
CASL
Timler (2014) 12 32 80.0 (13.5) 80.8 (7.8 Elementary school CCC-2
Viisénen et al. (2022) 19 19 97.0 ( .8) 116.4 ( 2.1) Elementary school CCC-2
Mphil et al. (2023) 29 29 78.0 ( .5) 77.0 (.5 Preschool Logemetro
Wilkes-Gillan et al. (2017) 5 5 129.6 ( 1.4) 120.0 ( 1.7) Flementary school CCC-2
ToM: Sally-Anne task
Yang et al. (2009) 30 26 96.0 (3.1) 98.4 (2.9 Elementary school

ToM: Smarties test
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