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Effects of Cognitive Behavioral Therapy on Attention Deficit Hyperactivity Disorder among
School-aged Children in Korea: A Meta-Analysis
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'College of Nursing -+ Research Institute of Nursing Science, Kyungpook National University, Dacgu
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Purpose: This study was a meta-analysis designed to identify effects of Cognitive Behavioral Therapy (CBT) interventions in alleviating
main symptoms of Attention Deficit Hyperactivity Disorder (ADHD) among school-aged children in Korea. Methods: Examination of several
databases including Research Information Sharing Service, Korean Studies Information Service System, Data Base Periodical Information
Academic and hand-searched article references, resulted in identification of 1,298 studies done between 2000 and 2013 of which 21 met
the inclusion criteria. Comprehensive Meta-Analysis version 2.0 was used to analyze effect sizes, explore possible causes of heterogeneity,
and check publication bias with a funnel plot and its trim-and-fill analysis. Results: Overall effect size of CBT intervention was large
(9=1.08) along with each outcome of self-control (g=1.26), lack of attention (g=1.02), social skills (g=0.92), and hyperactivity (g=0.92). For
heterogeneity, moderator analysis was performed, but no significant differences were found between the RCT (Randomized Controlled Tri-
als) group and the NRCT (Non RCT) group. Also, meta-regression was performed using sample size, number of sessions, and length of
session as predictors, but no statistically significant moderators were found. Finally, a funnel plot along with trim-and-fill analysis was pro-
duced to check for publication bias, but no significant bias was detected. Conclusion: Based on these findings, there is clear evidence
that CBT intervention has significant positive effects on the main symptoms of school-aged children suffering ADHD. Further research is
needed to target diverse age groups with ADHD along with more RCT studies to improve the effectiveness of the CBT intervention.
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Figure 1. Flowchart of study selection.
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o =2
HRE T SAY 202 PR ACR HISck =R AW 97 2Eo| ubE 7HsAo] gl 210 2 Bk Appendix2)

+ (AR ] F5E FEOR Qe ARo vbA| ¢S Aolekal 4, CBT BXHe] 22t37|

FARIHE, dRgEo] 2358 A= + (AU vF

ZE 7)o SJaf) AEo| v A 24 ghrh o =, i FE 55 AP A 23S Ao & 5 T AR - AR 2fo] 9]
WS 7= (%L AEo| v Thg Aol - mrhE iy Zpolo] FEHAL F2A7]E o]-85te] wH EE3HE HetAto]
SHYITE A E =Bl tist WA A HrF A 113H0] + +' 2,108 S Hedges' g AHE3H A7} forest plot. 2. 2 A|A5HCHFigure 2).

Study name Statisticsfor each study Hedgessg and 95% Cl
Hedges's Lower Upper

g limit limit  p-Value
Bae (2013) 1.073 0.143 2002 0.024 —&—
Cho (2004) 0.700 -0.225 1625 0.138 T
Du et al. (2003) 0627 -0.269 1.523 0.170 -
Hong (2013) 1.098 0173 2023 0.020 ——
Jang (2007) 1235 0.302 2167 0.009 —a—
Jang et al. (2008) 0.905 0.011 1.799 0.047 ——
Kang (2006) 0625 -0.069 1.319 0.078 ——
Kang et al. (2006) 0813 -0.022 1.647 0.056 ——
Kim (2002) 1787 0849 2725 0.000 ——
Kim (2009) 4470 2959 5981 0.000 —3
Kim (2012) 0.543 -0.396 1.483 0.257 |
Kimet al. (2005) 1.442 0647 2237 0.000 —
Lee etal. (2010) 3.356 1.808 4.904 0.000 b
Lim (2013) 0841 -0.126 1.809 0.088 ——
Park (2005) 1124 0.138 2109 0.025 —i—
Parket al. (2010) 0.147 0.386 0.680 0.589 E =
Parket al. (2011) 0.687 -0.045 1.419 0.066 —
Seo (2004) 0655 -0.154 1.464 0.112 ——
Seo (2010) 0993 0.107 1.879 0.028 —a—
Sonet al. (2011) 1506 0.401 2612 0.008 —&—
Song (2002) 1221 0347 209 0.006 —i—

1.083 0.779 1.387 0.000 L 3

-4.00 -2.00 0.00 2.00 4.00
Favours control Favours CBT

A. The combined effect of CBT on ADHD children.

Study name Qutcome Statistics for each study Hedges's g and 95%C1 Studyname Outcome Statistics for each study Hedges's g and 5% Cl
Hedges's Lower Upper Hedges's Lower Upper
g9 limit limit '] limit limit
Bae (2013) hyperactivity 0784 0184 1751 = Bae (2013) lackof attention 166 082 269
Cho (2004) hyperactivity 0.442 05% 141 = Dueta. (2003) lackof attention 0.368 -0.595 1332 R—
Du etal. (2003) hyperactivity 082 0162 1867 L Hong (2013) lackof attention 1288 0264 231
Hong (2013) hyperactivity 0.994 0.006 1982 Kang (2006) lackof attention 1131 0378 1884
Jangetal (2008)  hyperactivity 0895 0082 1872 L E— Kimetal. (2005)  lackof attention 1494 0665 2324 L
Kang (2006) hyperactivity 0118 0579 0815 —— Lee etal (2010) lackof attention 2233 03858 3607
Kang etal. (2006)  hyperactivity 1.395 0451 2339 —T Park(2005) lackof attention 088  -0.200 193
Kimetal.(2005)  hyperactivity 1487 0637 2337 —— Parketal.(2010)  lackof attention 0147 -0400  06% ——
Leeetal (2010)  hyperactivity 4479 2405 6553 Parketal.(2011)  lackof attention 1013 0220 1807 —_—
Lim (2013) hyperactivity 0858 0247 1963 bl Seo (2004) lackof attention 0879 -0.004 1761
Parketal. 2011)  hyperactivity 0408 034 1161 — Seo (2010) lackof attention 0%93 0030 1957
Seo (2004) hyperactivity 06%6 0174 1566 T Sonetal. (2011)  lackof attention 1604 0282 29%
Sonetd (011)  hyperactivity 1409 0130 2687 Song (2002) lackof attention 1.076 0157 19%
091 084 1289 g 1019 0709 132 -
200 100 000 100 200 200 100 000 100 200
Control Group Treatment Group Control Group Treatment Group
B. The effect of CBT on hyperactivity. C. The effect of CBT on lack of attention.
Sudyneme Outcome Statstics for each study Hedhes'sg and %% Q Sud/name Outcare. Selistics for each st S50 and95% Cl
. Hedges's Lower  Upper
Hedges's  Lower  Upper q limit limit
g limit limit
Bae(D13) social sklls 0809 -0.161 1779 L
Jag etdl (008)  self-contral 0916 -0054 18%6 Cho(2004) sodial sklls 098 003 198
Kengetd (2006)  self-contral 0230 -0612 1073 Duetal. (2003) social skills 0680 033 164 L
Km(2002) saf-contral 17 0% 2T Hong (2013) sodia skills 02 0@ 202
Km(209) sdfcantrd 4470 2850 600 Jang (2007) social skills 1235 0214 22% -
Km(212) social skills 0429 060 1487 =
. 041 1
::"(;Og’ :f g’g gg gé 12 Kmetal (005)  social skills 138 080 21% —
(a0 o = Lim(2013) sadid shlls 0®s 01 1 =
Song (202) salf-contrd 1%7 04 22 Park(2005) sodial sklls 13 034 253
1261 0467 20% Paketd. (011)  social shils 060 015 1404 —
200 -1.00 000 1.00 200 oot oeo 128 -
200 -1.00 000 100 200
Control Group Treatment Group Control Group Treatment Group
D. The effect of CBT on self-control. E. The effect of CBT on social skills.

CBT=Cognitive behavioral therapy; ADHD=Attention deficit hyperactivity disorder.

Figure 2. Forest plots of the effects of CBT on ADHD children (random-effects model).
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2 ekt 2 3715 Holu] $AE0 2 §0j5H Lhebgte of
+= Coheno] A|A|ZH 2] 30} #3221 U= LR (16] W]z th
] Fqto] 50%Y wf AT Fat-2 Bl o] oF 86%]| s
= A0 7 3A5F 4= 9lct 18] 31 Rosenthal ¥} Rubino| A A1
Akt v ek AJ5-E-8 H]als}+= Bionomial Effect Size Display
(BESD)= LERAH[17], ‘ﬂ] WA k] AF-Eo] 26%2]1 HhH Ad et
O] 452 %Al Tk 4= Qlrk whehA], CBT 4 &k 5
=10 2 A4 4 gtk ela AR AntEle) o ANe &
BV A AT 7 BAlo] Z}A]Eh= H]-&-¢ 12=59.1% (Q =48.88,
p<O0DE e S A= 0] o 2 s Helrkar g 4= QITH12)
oJolA] CBT 4o ehat &) Ahideaia s, w7 2}

715A12] 74-$- Hedges g=1.26(95% CI: 0.47~2.06) 2 UL} B}3 7]
Zhoj9 2 Ao 2 Uekgkon, o4 €IA] of$- A Lhebgtet
(P=770% Q=26.13, p<.001). =22} 2] 7 Hedges g=102(95%
CL071~133)& ATF27|7} 2 0.2 Lpehton), -1 o] 242 1
A 22 210 2 YERHTHI? =33.1%, Q=1793, p=118). AF2]"d 2] 7-¢-
Hedges g=092(95% CI: 0.62~1.23) = UERL} FA] 23ta7]= 2 7
O g2 vepyton, 71 o] dde gl AL 2 UETHIP=0.0%,
Q=3.75, p=1937). upx|uto 2 1) 50| 74 Hedges g=0.92(95%
ClL: 0.55~1.29)2 Yep} 513771 & Ao &2 Uehton, 1 02
B FUAEY Eo o|2e Al & UETHI?=46.4%,
Q=2240, p=033). o}/ollAl & off 47}7] 8t9] A} e 2 A=
719] 712Q1 0.8t ZA| Urebgtem[i6], o] 5 A7 8412 Akl
717412692 73 7] Urehgkan olojd elel 2w, A, 1
5] =0 = ERETHFigure 2).

M

5. 81013719 0|2 AS5: st 2M

LA AT Hle} o] AR HHE I A7) Hedges g=1.0805%
Cl: 0.78~1.39)2 YERgom 1 o] 242 Higginse} Greeno| A A5}
= 7 A9 o] A (moderate heterogeneity, 30~60%)2] HL]of| <
aH= 710 2 UERFTHIE =59.1%, Q=48.88, p <.001)[12]. The}A], 1 ¢

oA ZF AT 7F Bk 7|7 A& T2 A, 2 G137 o] AA
4 uﬂﬂ ol thgh eh2 o) W astek Ataiotck A $Ad
0] M4l AT AR, B, IAHES sha g

Z:éj L—,—(moderators )= 51o] HlEF ANOVAS AA 51 THFigure 3).

WA, RCT (Randomized Controlled Trials) 2+ NRCT (Non-
Randomized Controlled Trials) 2 eH-2- H| 0/6}H RC “’4—94 Rea
T327)7} 110, NRCT Hehe] H9-1.07=2 VR RCT ekl a3t

P 2 A0 = GEAE E AR 7] Qzt éQ =001 df=1,
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p=924)2 UL} = Ak 7he] & 3t=7] Aol SAA SR £9
S2) 058 210 2 ey, T12) 31 B9 B Thesiga} 8147 =5
(Journal) 7+e] G 3}=17]9] 2folE o] A, 1= 72 113 8H<=
A 1 20) 49 F31=7]7) 1032 Lheht B9l Sajete] fja
77h e 2 0.2 UrehgAle 5 45 709 Qzh 2 Qu=011di=1,
PR A SR 9 £ 00 ot
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2 A el v} CiTe] A51e] B A, steh
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250 2 Uyehdeh s A M8 209 Qgh 3 Qu-2.68(d0=2,
p=26)2 LFeh} A8, E351d, 18R 7he] Eak7]e] Ho]
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P2 AEe] B4 5 Aol s = CBT S22 1
O] T E T 7](sample size), SAS]7 ]?l’\(number of session), 1| 3]
Z A A1 7Hlength of session)S MR 3lo] 73MT 7|9 o] AA
2 453517 919 TEFSIT E AL S ALKJStoich WA, BTk sle)
s517]0] 9184 Ak ERA7 248 B g
W EAZ O 2 [-0]5R| = QFQFTHZ = -1.54, 95% CI: -0.10~0.01). L
2]3L CBT Z 2134 9] 37| (session) =0f] w2 A }=17]9] 3|7
4 ﬁﬂ 87] 5197t Be 42 anale 2o BAH 0.
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°ﬂ ek S HEA Ak w3 SAARE EIF AeE AT
Z75IAuE EA A 0 2 §-0]5}R] = oF8- A O 2 (£=0.99, 95% CI:
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95% Cl
Catego! Subgrou k Hedges’ Z I (%
gory 2SR ges°9 Lower limit Upper limit ©) %) 0

Study design NRCT 9 1.07 0.59 1.56 4.34 (<.001) 36.34 0.01
RCT 12 1.10 0.69 1.51 5.26 (<.001) 69.69 (.924)

Publication type Thesis 12 1.13 0.72 1.55 5.37 (<.001) 58.40 0.11
Journal 9 1.03 0.56 1.50 4.30 (<.001) 62.51 (.741)

Grade level Lower 11 0.89 0.47 1.30 4.21 (<.001) 0.00 2.68
Mixed 4 1.08 0.37 1.79 2.99 (.003) 82.12 (.262)
Upper 6 1.48 0.90 2.07 4.98 (<.001) 75.05

k=Number of studies; Qu=Q-value between subgroups;

6.00

RCT=Randomized controlled trials; NRCT=Non-randomized controlled trials; Cl=Confidence interval.

A. Subgroup analysis by study design, publication type, and grade level.
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Sample size
B. Regression of smaple size on Hedges’ g.
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C. Regression of the number of session on Hedges’ g.
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31.80

5340 6420 7500 8580  96.60 10740 11820  129.00
Length of session time

D. Regression of the length of session time on Hedges' g.

4260

Figure 3. Effects of moderator variables.
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A. Funnel plot of precision by Hedges’ g.

Duval and Tweedie's trim and fill

Observed values
Adjusted values

Fixed Effects Random Effects Q Value
Studies Point Lower Upper Point Lower Upper
Trimmed Estimate Limit Limit Estimate Limit Limit
094978  0.76001 113954  1.08317  0.77891 1.38744  48.87525
8 066866 050117 083615 070094  0.36401 1.03786 108.25715

fail-safe N-& F-A15H A}, QP A= Ny =622 LR AR/ Y& B
& o 4= Uk ST o|FA| Ehe 7t A== B
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-850 ThA] A5G o] R 2 WA, 7
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9] trim-and-fill & &
2 funnel plotof| 4]

B. Adjusted effect sizes by trim-and-fill method.

Figure 4. Results of publication bias analysis.
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Appendix 1. Studies Included in Meta-Analysis
Publication
between subtypes of ADHD children and the control group.
The effects of Think Aloud training on attention deficit, impulsivity, and social competency of the ADHD-prone children.
The effects of the social-skill training programs for ADHD children: a comparison of the cooperative play and the worksheet on

Effects of cognitive-behavioral modification program on attention deficit/ hyperactivity disorder children: focused on the peer

1

focused question.
The assignment of subjects to treatment group
Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y'Y

is randomised.
An adequate concealment method is used.

No Author (year)
Bae (2013) T
2 Cho (2004) J
relationship.
3 Du&Son (2003) J
4 Hong (2013) T
ADHD main symptom, self-control, social skill, and self-esteem.
5 Jang (2007) J The effects of the social skills training-group art therapy program on the social skills and the defective behaviors of children
with ADHD.
6 Jang & Choi (2008) J The effects of cognitive behavioral group art therapy on impulsiveness and seff-control of children with ADHD.
7 Kang (2006) T The effect of cognitive behavioral program on inattentive behavior and impulsive behavior in the lower group of elementary
school children.
8 Kang et al. (2006) J The effect of group art activity program on impulsiveness and self-control of children with attention deficit hyperactivity disorder.
9 Kim (2002) T The effects of cognitive-behavioral intervention for self-control on the improvement of self-control ability and task performance
in children with ADHD.
10 Kim (2009) T The development of a solution-focused group counseling program for the improvement of self-control and school adjustability
of children with ADHD.
11 Kim (2012 T A comparison of the effects of the attention improvement program and the emotion regulation program for ADHD child’s social
skill, self control and emotional regulation.
12 Kimet al. (2005) J A comparison of the effect of cognitive/behavioral NLP group counseling on behavior and school life adjustment of ADHD children.
13 Lee &Park (2010) J Effects of a visual and auditory response training program attention deficit and hyperactivity of children with tendency of ADHD.
14 Lim (2013) T The effects of the anger control program using game-play on anger, aggression, social skills, and self-control on children with ADHD.
15 Park (2005) T The effects of social skill training of Multi-modal approach for children with ADHD.
16 Parketal. (2010) J The effect of CBT-based training using computer games for ADHD children.
17 Parketal. (2011) J Development and effects of a combined program of cognitive enhancement-social skills-parents training program for ADHD
children and their parents.
18  Seo (2004) T A study on the effectiveness of cognitive behavior group counseling to behavior of children with ADHD.
19 Seo(2010) T The effects of the cognitive-behavioral program for the ADHD-prone children with depressive problem.
20 Son & Shin (2011) y Effects of group art therapy on problematic behaviors and adjustment to schoal life of ADHD prone children.
21 Song (2002) T The effects of self-control training program upon attention deficit hyperactivity disorder.
T=Thesis; J=Published journal article; ADHD=Attention Deficit Hyperactivity Disorder; CBT=Cognitive Behavioral Therapy.
Appendix 2. Quality Assessment of Studies Included in Meta-Analysis
ltem study ID 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
The study addresses an appropriateandclealy ¥ Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y
N Y N Y NNNY Y Y Y Y NNY Y N Y Y N Y
N N N Y N N NNBRNRNRY Y N N Y NR N NRNR N Y
Subjects and investigators are kept ‘blind’about N Y N Y N N N NRNRNRNR Y N N NRNR N NRNR N N
Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

treatment allocation.
The treatment and control groups are similar at
the start of the trial.
The only difference between groups is the
Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

treatment under investigation.
++ +

All relevant outcomes are measured in a
I

standard, valid and reliable way.
Percentage of the individuals or clustersrecruited ¥ Y Y Y Y Y Y Y Y Y Y Y Y Y Y NR Y Y Y Y Y
+ +

+

All subjects are analysed inthe groupstowhich 'Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y
+ ++ A+

into each treatment arm of the study who
dropped out before the study was completed.
they were randomly allocated (often referred to
Where the study is carried outat morethanone ¥ NR Y Y Y Y Y Y Y NR Y NR Y Y Y NR Y NR Y Y NR
+  ++

as intention to treat analysis).
+ o+t
Y=YES; N=No; N/R=Not-reported; ++=All or most of the criteria have been fulfiled; Where they have not been fulfilled the conclusions of the study or review are thought very unlikely to be

site, results are comparable for all sites.

Total quality assessment
altered; +=Some of the criteria have been fulfilled; Those criteria that have not been fuffiled or not adequately described are thought unlikely to alter the conclusions.
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