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ZA 7)es AR she A TS oA stk Barkley,
1998; Mash & Barkley, 2007; Tant & Douglas, 1982).
1714 A87]%5 (Executive Function; EF) o] Q17Fe]
E3t A8 Al A, AAE ERlskE 2AARl Q1A
JOom, IAGT} SR IsolA o] FofX| = Tkt A
A 454 e Fs] flal BrAQl Biket Al
FHAolt}k(Jurado & Rosselli, 2007; Zelazo & Carlson,
2012). A7)soll= e A, AZ A7, 7R B4,
AAA 5573, A A, et I s o] §ok= v,
A7) 278 FEo] EFHETE ato] ofe] 71| Hidet R
= GHSAIA Akl BAlel AHeleh= 2 719, o=
gleta 4% = e A7) Ay s30] A7)
T2 o]tk (Shin et al., 2006).

ADHDE 7H obg3} o] Aa7]s SAde At
A= AEH o7 ¥y Utk (Ahn & Shin, 2010;
Song, 2009; Song, 2010). ADHD &4 do] A=
A 7159 ofgelle W A, S A
Qo) =5, o5 ARke] Ak AFE 7 5, wAlEl
4 59, A8 74 4 A3 7sse] 3T (Voelker
et al., 1989). &3t Barkley, Edwards, Laneri, Fletcher
9} Metevia(2001) 2} Brown (2006)+= ADHD oFs th+-
o] RS A3 oS Kol olsh A37]w]
- o)iJo] ADHDS] 24 QA48 4sit}, <, ADHD
o] Fa% 37 TR H59, S5 2 Al LEol
A7 22 A7l ] A wol2kal Karst

Atk

o]} Zo] ADHD®| A&7 ]s 545 A¥EE A=
& 2] AAEIL YARE AA7)52 FAl 21
F A= AsHA otk (Song, 2010). 87|52 A3

ADHD®] ti34 Q1 FAFCE A A H 11 QlFol e &
st uUldTE ofe] Aol dish Azl 3¢S &
ASAY A7 5] HE SHETE HAshs
o] ME&31 It} (Shin, Lee, Kwon, Yun, & Kim, 2009;
Song & Byun, 2007). Jo 5(2010)2 =i - 2] A37]
59 S st RO (A 9 s sl
1 ADHDel| th st A= & 53l 24 1 SA= 2ot
w7l AlgHA oSl oo & A= ADHD °F% -
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al., 2009).
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= A7= ADHD oksd} s tido= st A7)
s s A9 &3E HESH] ek Proquest, Scopus,
Pubmed Hlo[EH]o] A5 ARE-8lo] 2000 1858 2018
W 497b4] =9 Aol AAE EdS TR
AMo]= “ADHD” AND “Executive function” AND
“Intervention OR Therapy OR Effect OR Occupational
therapy” AND “RCT OR Randomized control trial”&
ARgRITE FAE EE 39O AT =] Al

EBo] B AT HA] RPA AR,

AN
4, B8 £ EN
B Aol gk =itol sk AlFRE o]l A4
TF BAS ANEITE B Aol TdhE AAY=RS
= I

15% 25 B2 tj 2+ 97 (RCTs) 2 Physiotherapy
Evidence Database (PEDro) scales AR&-38lo] W&
2 A4 7z AARITH Tooth, McCluskey, Hoffmann,
McKenna, & Lovarini, 2005). PEDro scale = 10719
U BFE o R AR AR ks & 4 Sl =
Tolth. 7} gl o = foh QE A83A] 1eA

=M Ol

5. X9 24 =4 I HMAILH

2 AFgM = SAAA FH o2 PICO (Patient,
Intervention, Comparison, OQutcome) ¥ S A}&-3ith
(Appendix 1). PICO= /34191 Aol diel] 32 <7
S Jelshs o2, PICO2| &2 tldAk(patient), &
A (intervention), thEH (comparison), 23 (outcome)
Z AAETE B3 olE ATES w4 8te] AlAIA ol
sk ZAE AR | $18l AR Law & MacDermid,
2008).

m. 17 A
1. B S U 2EMel 3K

7} dloe o] 2ol A] & 73682 = o
1 30385 A7) o] % AdEiE 7064

Mo
ot

o] A

o, 59 73
106w 2® Yepdth(Table 1). & A7-9] Al g2 A2k o] B3] AE3} 229 AEsl] x3t W ujR|7|Z0] u}
Table 1. PEDro Scale Score for Researches
No Author ltem Total
1 2 3 4 5 6 7 8 9 10
1 Chacko et al. (2018) Y N Y Y Y Y Y Y Y Y 9
2  Hahn—Markowitz et al. (2017) Y Y Y N N N Y Y Y Y 7
3 Qian et al. (2017) Y Y Y N N N Y Y Y N 6
4 Bustamante et al. (2016) Y N Y N N Y Y Y Y Y 7
7  Memarmoghaddam et al. (2016) Y N Y N N N Y Y Y Y 6
8  Steeger et al. (2016) Y Y Y Y N Y Y Y Y Y 9
9 Boyer et al. (2015) Y Y Y N N Y Y Y Y Y 8
10 Dovis et al. (2015) Y Y Y Y N N Y Y Y Y 8
11  Tamm et al. (2015) Y Y Y Y Y Y Y Y Y Y 10
12 van der Donk et al. (2015) Y Yy Y Y Y Y Y Y Y Y 10
13 Ziereis et al. (2015) Y N Y N N N Y Y Y Y 6
14  Steiner et al. (2014) Y N Y N N N Y Y Y Y 6
15 Tamm et al. (2013) Y N Y N N N Y Y Y Y 6
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Figure 1. Flow Diagram of Search Process
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T A ghol 23 4l wijAlY] el whet A dE e
3L, 14382] =0l A|gEo] F 138 e] E3lo] &
A=)l (Figure 1)

£ Aol AR F 1392] Ao q}s_} A4 77}
+ o}gf9] %9} #rh(Table 1). PEDro 2% H7} A3}
599 A7 68& M Ao uﬂmqo%u} W Ee

99l 1088 ke A7 2¥oIgARE, & 1099 4
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A7 A WA A st S,
A7Astel= 2 JFL vIAA Ptk Besied, o

ol B EZEAZ

3

dim

3. =9 Yutd
2009155 2018A7HA] 107F =24 gol| AlZje
ADHD tge] A7)l &t A & 2 AelA] F
F A9 1399 ATEAS A8 tHTable 2). 13
A B kAol AlxE Aol AR I|7} 7Fsgt
AT Ao Fok= Alelsho] 69.20%% 7Y

HlES AAFom, B B9t 92 2463
o E2 e 1017 ool 38.40%%1 2™, 507 olst
8} 517l 10078 Atel7F 55 30.80% % ¥ ©ISiH.
AR Ffoll A= A mEgo] 38.40%= 7HE =2
RIS 2Alom, stughd st A 9ALe]7E 1 FE oI3
o} At = FRA S9E 22 A9+ 92.30%4]
HIEE 2RA g 0 H | Institutional Review Board (IRB)
= % 12@94 ‘j 7]_ /\o] HLO 740 oL o]r,].
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Table 2. General Characteristics of 13 Studies

Variables Categories 1 (%)
Type of studies Published journal 13 (100.00)
Major field of researcher Psychology 9 (69.20)
Occupational therapy 1 (7.70)
Kinesiology 1 (7.70)
Motor Behavior 1 (7.70)
Pediatric 1 (7.70)
Study design Randomized control group 13 (100.00)
Sample size Under 50 4 (30.80)
51~100 4 (30.80)
Above 100 5 (38.40)
Setting Clinical 5 (38.40)
School 3 (23.10)
Community 2 (15.40)
School and clinic 1 (7.70)
Home—based 1 (7.70)
Home—based and community 1 (7.70)
Informed consent Yes 12 (92.30)
No 1 (7.70)
Institutional review board Approved 12 (92.30)
(IRB) Non—approved 1 (7.70)
4. BME A3I|S B 24 B NS ARG, HEH $ELZ 10| 1

F 13419 d7lM d3A7)s
o] 535 w918 /\}%‘_ Sk 7HA] o] B ETE
A8k (Table 3). 7]ER= 271
oJ3te] F=ollA /‘}%% Fols FAIT Aoz FAE
A (problem solving), T-%3}(construction), FA}
(scanning) 52 & 699 0= FAE QT 7 vId
3t 992 291719 (Working Memory; WM)©] & 10
HoflA A=l om, A (8¥H), 1 £](7H) o] ¥
= o3tk

MR

[¢]

6. ddV|s M FRE =4

olr

% 1399 Al AA7Ts SAE PR rols
o], FA] A G} IA|A] A0 F Lpro] AT
(Table 4). AAZ FoM= A4 E5o] 15.40%%

= oqlt} ¢Ix%] 9S HkS w), CogMed Working
Memor Training(CWMT) 3} Behavioral Parent Training
(BPT)& H&st oeo] 15.40%= 71 W@k

1) AHE FY M

Qian 5 (2017)¢] A7l 2Jshd, 244 5 W
7} & o] Fol FAE, Bl dist /dAQl &

o AEohs s AAlSIth W & dFdel 5
A FA7E AAE I SAE AR T A, 2971
J8)a RUE A fogt adE veRflek Bt
Memarmoghaddam, Torbati, Sohrabi, Mashhadi}
Kashi(2016) 2] 17-|4= ADHD olsEelA 2%,

AEAIZE HIE, S5 T F35 FAlshs A<l
+5 TE S 5 33] 85 B XSS o] E
4

o
=
Od’“é 2L AEE AT HM
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Table 3. Component of Executive Functions Used as Dependent Variable

No 1 2 3 4 7 8 9 10 11 12 13 14 15 Total
Working memory \% vV vV \% \% \% \% \% \% \% 10
Inhibit V Vv vV V Vv V V Vv 8
Planning VoV VooV V \Y, \% 7
Global executive functional \ VooV \Y VooV 6
Shift vV vV Vv vV Vv 5
Emotional control VoV VARV Vv 5
Initiation VoV \Y, \Y, 4
Organization VoV \Y, V 4
Cognitive flexibility vV V \% \% 4
Monitoring VooV \% vV 4
Attention \Y, \Y, \% 3
Behavior regulation \% \% \% 3
Metacognition \Y VoV 3
Other \Y, Vv \Y, 3
Other: construction, intererence control, motor speed, problem solving, reasoning, scanning
Table 4. Classification of the use Type of Program

Domain Intervention n (%)
Physical Physical activity 2 (15.40)
Selected exercise program 1 (7.70)
Cognition CWMT+BPT 2 (15.40)
CWMT 1 @70
Cog—Fun 1 (7.70)
Executive skill training program 1 (7.70)
EEG (NeuroFeedback) 1 (7.70)
Attention training 1 (7.70)
Plan my life (PML) 1 (7.70)
Braingame brian(BGB) 1 (7.70)
Metacognitivie executive function training 1 (7.70)
Total 13(100.00)

BPT: Behavioral Parent Training, Cog—Fun: Cognitive—Functional intervention, CWMT: CogMed Working Memo

Training, EEG: Electroencephalogram

2) XA HY =M

Chacko 5(2017)¢ 979}, Steeger, Gondoli,
Gibson¥} Morrissey (2015)2] o= CWMTS}
BPTS ®aAd TAE A8, Van der Donk,
Hiemstra—Beernink, Tjeenk—Kalff, van der Leij}
Lindauer (2015) 8] @7-llx= CWMT A& A8t
Atk CWMTE= H3FE 7|9ke] 2719 &4 22 73

O% Als 24 T AWV = ST TAe
], BPT= FE9} sk 985, B9 59 15 &
& sAoIH. CWMT #9471 Qo] fofmet avt
& HojFlom, CWMTS} BPTE o] AH-et SAlx =
247193, WA Ag7)s 94, ARV E, oA T4
B2 A7) QoA Foneh g3k vEhiSIth
Hahn—Markowitz, Berger, Manor2} maeir (2017) 2]
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o
= 7154 HEE 488N Ak dekor, &
FO] AL Aol Pl ol5d AN SAE A
AT} Executive skill training Q1A =X g o]
B5 W= ADHD oFg9] ok &7 Xz 1e] g3
o3

A 7= 7 s TP Ae HRE §)
Gt (Qian et al., 2017). Steiner, Frenette, Rene,
Brennan¥} Perrin(2014) 9|4 EEG A+, EEGAIA
= 288t FRTY Twsts A8t Attention
training< 823} A2 2= 288k, 59 A4,
AeA Jed, J59 A% 55 T4} 3= &
At} (Tamm, Epstein, Peugh, Nakonezny, &
Hughes, 2013). Plan My Life (PML) &A= Al&&h=
A 2243} sh= 7ms A4 shs SAE,
& AEA ol Heo] F24], Alm & 5 Sl Al
A 52 gk 8- E3skar Stk Boyer, Geurts,
Prins, & Van der Oord, 2014). Braingame Brian %
A= CWPTe} vIssst 57E 718k Sz 281719, oA,
XA el AHEE TS ANSIHTHDovis,

Van der Oord, Wiers, & Prins, 2015). Metacognitivie

Table 5. Classification of the Effectiveness Outcome

executive function training == 15 SAZE 4719

AT FES AFee] 1A% AW BEL B

 ATrellM 248 1339 delM d37se] &
e ek A 92 tat 2k (Table 5).
2 71937 AAYGYo] 138 F THOE 53.80%2] H]
5 He L glom, 7HE w2 el 2dE AT
ST Ak A7) ool MA9] 46.20%2] vl&
& AAEA T HE oIl A ol

1339 A7 F 30.60%2) vl&=2 G35 Hee Aoz

B olqto]] ¥3hwl 13 Aol ARRSE HIM T E
IS (Table 6). A AR F7FeT= & 41702,

Behavior Rating Inventory of Executive Function

Domain n Ratio (%)
Working memory 7 53.80
Inhibition 7 53.80
Overall executive function 6 46.20
Planning 4 30.80
Shift 4 30.80
Emotional control 3 23.10
Initiation 3 23.10
Organizing 3 23.10
Attention 3 23.10
Metacognition 3 23.10
Behavioral regulation 3 23.10
Organization of materials 2 15.40
Monitor 2 15.40
Reasoning 1 7.70
Interference control 1 7.70
Cognitive flexibility 1 7.70
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Table 6. Classification of the Measurement

Measurement (%)
Behavior Rating Inventory of Executive Function(BRIEF) 9 (21.90)
Trail Making Test(TMT) 3 (7.30)
Stroop test 2 (5.10)
Automated Working Memory Assessment (AWMA) 2 (5.10)
Corsi Block Tapping Task(CBTT) 2  (5.10)
Digit span 2 (5.10)
STOPIT inhibition 1 (2.40)
Go—no—go test 1 (2.40)
WISC—4 working memory span 1 (2.40)
Tower test 1 (240
Parent—rated ADHD and executive function 1 (2.40)
Stop task(SSRT) 1 (2.40)
Raven coloured progressive matrices 1 (2.40)
Letter number sequencing test 1 (240
Digit recall 1 (2.40)
Stroop colour and word test 1 (2.40)
Rey—Osterrieth Complex Figure test(ROCF) 1 (2.40)
WM deficit ratings 1 (2.40)
Score! 1 (240
Creature counting 1 (2.40)
Comprehension of instruction(COI) 1 (2.40)
Word list interference (WLI) 1 (2.40)
Span board 1 (2.40)
Six part test 1 (2.40)
Inhibition switching 1 (2.40)
Conners 3—p—core ADHD symptoms 1 (240
Delis - Kaplan Executive Functioning System(D—KEFS) 1 (2.40)
Total 41 (100.00)

(BRIEF) & AH-3F 9771 99 (21.90%) 0.2 713 ok
t}. Trail Making Test(TMT)7} 3% (7.30%), Stroop
Test, Automated Working Memory Assessment
(AWMA), Corsi Block Tapping Task(CBTT), Digit
Span®| 7} 23 (5.10%) 2.2 FHE ©]3ltt.

v. o &

1 1742 ADHD of 82} Ao o A
A7) FA e 1B

A7 )s TAl thet 2AE Algstal ol w2 A

240 FYsE B 5 Qe EUiS vhdat At skl
=98] 3ol AR AES tde® 9t gl A
71l w5 139 oﬂ;Ly} ARE YT AH FF,
Ao Awkd B4, FAFF, FEHW0R A]»-;m A
A7) G, A7)l ‘rrJU]?ﬂ- F3= veRd
hel, ol ol sk
B ot x8kE oI rE9] PEDro A4 H71E A4
3Ho| 68 o] 45 YERYRITE 1]
=, 104 ool A= 23ntel] AR Ag-A e
T QL vAA 7] witell, AIATIA] &Sk
ozl A5l F
69.20%= 714 =& v &S A5

F
il

A ¥ o] Fop= e efo]
oliz, & AT
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M =& A o, =T AE A7 TAL
oA vl & ATES B *1]946‘ %L, ADHD
|

£°] 1970 4173
olgta AT F ok
(Song, 2010).

EAE ATES AW)s I 9AE s 4
¥ 7P 2 Hl5E A I Qs A7 0)90t
2917192 Alghe
RS A% T A

=

ﬂ]ﬂﬂi, 85, olal], & % A
ok QA A E sk T2 S
Hr}h(Baddeley, 2007). E3 2875 LHOM 2471
olo] 1A o= A A1 Fi-S AA|skal Qitkal ¢
A 71, A AelA 7hE 2 Bl A gL &
218 4= itk (Rapport et al., 2008).

A 23 133% =28 SAEE AAA I
HEste] BAE 0, 7} oJolo]A]

e 2a bl %Zﬂ‘ﬁ%—o— 3}0 g 4 ATk Aol wE=A

AR A o] AAA FrTt FAC] HIETt 5 7)\
= & T ATk o= AdT)so] Axe FHIE A
AtaL, B, AAE FAlshE QA AR 1A B o) 7] o
Folgkal s & 4= th(Zelazo & Carlson, 2012). &
o, A o avE A RokS o, 2173} oA
oA 7P frefulgt @37t wol v AE 4 33l
T} o]= #AE 1399 =it T 1040] #9719 a4
£ AuE =Rolglom A AE AuiE A9t 8d

o7 7 FE a1 wiEeletar siAe 4= gl
A Ag=olA AREEE H7EET) WIRE e
ARG H7EETE Ao, 1 5 AT s
A & (Behaviour Rating Inventory of Executive
Function; BRIEF) 7} 7p¢ 2 RI'=2 AR 3ltt. BRIEF
= obgl A5 SHsh B 2 Y H
o, I, 299719, A, T, ARz F
] Z¥HAR] ”537]~4 Vs Hrkep| wiEel Vg
o] AFEE QS A o7 ALZHTHGioia, Isquith, Guy, &
Kenworthy, 2000)
2 AT A o 2= FAS A FAlEe] B
T el Ag-Eol7] Wil 84 o]t e

AL, 1% Qe =l Aol 5] k= A R I

£

g

OPN

TE Qo] TA9) & el dukslsl] ofEE
Ath= A FAIE o gtk mgh Ad7)sol tist
2242 o5 o] ahA] Eot7] wiitel], & ATtellA
AABHA k& AB7]s Foo] s & AUk AR
Aol A7 5 AFsAY, A7 s& THATE
et A7RES Atk AolA A7) 244
gefell dhgt Alghd-g Rty & 4 St} AT
oM, = o] gh= ADHD oFs-S thidoz 3k A
B7)s FAel tigt A7} M| ofof sk, ADHD of
9] AT SAE AAS A ATES] AYE vt
o7 veREA AFE Fl of" TA7F M 2
Vel Al gt B4 % zlas]ofof sk}, rat a v}
g & 7 e A9AE TA ANLEE JeEofof gtk
2 AT A7)l uist A 1 aE 2l 9
A& AR EM A7]E FAel tigt ZAE A
e 9 & glon, =19 AH o] w2
RCT A7vke 246tk Aol €e7h

V.4 &

E oi51= ADHD o} 2 (Ao Adry)s spAS
Sl AAFE EAY BT} FRE sotetel 1 2AS
Algdhz 2lE H402 3 10163t 1% ADHD of
3 Fade] A7 TAl el AAA nEe A
Alskalct. ‘H?E &3l o A 4016“% Folf ok
& s Al g F
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Abstract

A Systematic Review of Effective Interventions to Improve Executive
Function of Children and Adolescents With ADHD

Shin, Ga-In", B.H.Sc, O.T., Hong, Cho-Rong™*, M.S., O.T.,
Woo, Ye-Shin®, B.H.Sc, O.T., Han, A-Reum***, Ph.D., O.T.
“Dept. of Occupational Therapy, The Graduate School, Yonsei University, Joint(MS & Ph.D) Course
“Sensory School Children Development Center, Occupational Therapist

“*Dept. of Occupational Therapy, College of Health Science, Yonsei University, Professor

Objective: The aim of this systematic review was to examine the effect of intervention on the executive function in
children and adolescents with Attention Deficit Hyperactivity Disorder (ADHD) and to provide evidence regarding
occupational therapy.

Methods: Studies for this review were collected by searching the Proquest, Scopus, and Pubmed databases for
articles from 2009 to 2018 using the following keywords: “ADHD” AND “Executive function” AND “Intervention
OR Therapy OR Effect OR Occupational therapy” AND “RCT OR Randomized control trial.” A total of 13 studies
were included In this review paper.

Results: The 13 studies were analyzed regarding their level of quality, general characteristics, types of interventions,
measuring instruments, and areas of intervention effects as measured using dependent variables. The types of
interventions included ten studies on cognitive intervention and three studies on physical intervention. Working
memory among the areas of execution functions was most frequently used. The measurement tools for each area
appeared to vary widely, including the Behavior Racing Inventory of Executive Function(BRIEF) and the Trail Making
Test. Among the included studies, seven showed effectiveness in terms of working memory.

Conclusion: This review showed the trends in interventions used to improve the executive function of children and
adolescents with ADHD, as well as the assessment tools and areas of executive function that were effective. This
study will provide a clinical basis for occupational therapists. Further studies should be actively conducted in the
field of occupational therapy based on the results of this review.

Key words: Randomized controlled trial, Executive function, ADHD, Intervention, Systematic review
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