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Figure 1. Preferred Reporting Items for Systematic Reviews and Meta—Analyses 2020 Flow Diagram of the
Study Selection Process
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Table 2. Level of Evidence of Included Studies

Evidence level Definition Frequency (%)
Level 1 Systematic review of randomized trials or n-of-1 trials 0 (0.0%)
Level 1I Randomized trial or observational study with dramatic effect 11 (57.9%)
Level 111 Non-randomized controlled cohort/follow-up study 3 (15.8%)
Level IV Case-series, case-control studies, or historically controlled studies 5 (26.3%)
Level V Mechanism-based reasoning 0 (0.0%)

Total Included intervention studies 19 (100.0%)

Note. The evidence level was classified according to the Oxford Centre for Evidence-Based Medicine 2011

“Treatment Benefits” question.

57(26.3%) 22 YT Level 10 digsl= F24H
A7) A ot Level Vol sigsi= A&7} 9
A 2 714 71¥ A3 23R B9kt Table 2).

FF A T FALHE A7 Ent o]k &
A5t o}, vE2L9] v W ATet Tt AFH| I A
T 3 23t o] glo] Rk =ol7|Rt A9 avE
AT wf ALAA L Zpolet TAFE] Ak TA
yHE "art Qtt

AT

2. ME7|5 WIHET 2 32 2

3% TR AP shid] 9 T2 3
FhEact, Q87159 a9lasel A=Y, &Y
o, AAH FAH, AT W 47|28 FHOE o
o BHETE BEIN] ZHHUL. /Y ol AHg
d §3 AR PP FERHAEAO

o, A% Aol BE 7N Wl ¥EH ZHE

AAH FA8 ¥ A8 F2 Wisconsin Card
Sorting Test (WCST)Q} Modified Wisconsin Card
Sorting Test (M-WCST)E 53l H7F=|3Ict. Set-Shifting
Improvement Tasks (SSIT) 7-olA4l&= M-WCST,
Bender-Gestalt Test, Behavioural Flexibility Rating
Scale& ARESto] A of5-9] QXA - PFA {-A4
2 H7F5FR AL, cognitive flexibility training @7l
M WCSTE ARgSIo] S A%-9] ARA 797 ®ist
£ g5k

AR zHEY} F9)%4-L Stroop Color Word Test

(SCWT), Color Word Stroop Test, Flanker task,

Trail Making Test (TMT) 5= &3l H71=3ic} E3]
g5 22 AY A AollA= SCWTLF TMTE AR5t
of A 2Aw} 1R|F FAYS B7ISIA. 2™, Movement
and Sedentary Play $4 A7ol|A4+= Flanker tasks
ol AA2EE S5t

247197} A5 Corsi Block-tapping Test,
Tower of London Test, Cambridge Neuropsychological
Test Automated Battery (CANTAB), Wechsler
Intelligence Scale for Children-Fifth Edition &2
T35 E9) H7FEAt. Game-based High-Intensity
Interval Training (GameHIIT) ¥3-ollA+= WCST,
Color Word Stroop Test, Tower of London Test,
Corsi Block-tapping TestE &7 Ar&sto] A37]5
9] ofz] st B7I5kdrh. 3t Child-centered
play therapy @74+ CANTABS Ak&sto] ADHD
o592 Ad7]s HeFE ERIsHo

P5HY AL 2= Behavior Rating Inventory of
Executive Function (BRIEF)7} AR&-%| it} BRIEF=
AAgFoNA Ui A%7152 B7icke &=, o
A, Ak, YAxd, 2471, A9 ¢ 223} 52 =
gttt Peer-play &5 Aol4= BRIEF Parent
versions ARESHO] of5-9 PE2 A} HERIA 75
<= B7FsH3i

A7z 9 S524E% IA9A= Cuestionario
de Autocontrol Infantil y Adolescente (CACIA),
Korean Child Behavior Checklist (K-CBCL),
Frankfurt Attention Inventory (FAIR) 5°] AF&-E
t}. Hit-Sport-Game 97llA= CACIAZ B3l 7]
A 58S 7L, HAE A& SHE AtoA
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£ K-CBCL¥} FAIRE AR&5to] AA] -
)72 B

THoHY, 2T TN = 715 B7HE 5l
WCST, Stroop Test, Flanker task, TMT, Corsi
Block-tapping Test, Tower of London Test,
CANTAB, BRIEF 5°] 2 AREEH I o]t &=
< AY7159] A st ARF FAA, JAE
A, 24719, AlgsY 9 A7 2Es Brlske o 28
Eglom, R AtoA= AA| w82bgol|A 9] TakE
74 functional Near-Infrared Spectroscopys %
o ARTY B S T ArEsto] Ad7)s HskE
=735t tKTable 3).

Y5EA} =

2E AN AHgE S TAE H HER
7R AYD SA, AAEE R 2AY A, Bl - =
AY A, 29k =0l H Eelfzol T4, dAA 7
4 9 AgEd FAE FEENT 4 e T2 A

Table 3. Assessment Tool

719, o2, XA FAH, 4712, 2O U
A5 5 AP159 H919%e BE seck
AR 2 e 7 A Sl 1o, 7o

715, A7124, 35324 9 A&t #=d APt
H1Et}y. Smartphone working memory game,
Plan-It Commander, GrowMore, Nintendo Switch
719 A 9 game-based digital therapeutic
intervention 5°| o] sigstrt. YF AtolA=
G719, F9715, A7124E 92 PsAlelA 384
HoP7F HuEQot}, AR AoA= AA AQ7]s
H3F7E FolobA] LAY tiEwtate] Zpol7} HekstA] o
AT

AAEE D 25AY SAN=
GameHIIT, Game-based Structured Aerobic

Hit-Sport-Game,

Exercise, whole-body movement play, sports
game training, selected motor games 5°] X3 =
At ol A olAM= JARE, A71EAl, XA 54

g, AgsY, 258e ¥ XY 247 AE 2%
7 AAE A o8 AtolA AFY7)s S99 3

Category

Assessment tools used

Main EF domain

Cognitive flexibility / set-shifting WCST, Modified WCST, Behavioural

tests Flexibility Rating scale

Cognitive flexibility, set-shifting

Inhibitory control tests

Stroop Color Word Test, Color Word
Stroop Test, Flanker task

Inhibitory control, interference
control

Working memory tests

Corsi Block-tapping Test, CANTAB
tasks, WISC-V subtests

Working memory

Planning / problem-solving tests

Tower of London Test, CANTAB
Multitasking Test

Planning, problem solving

Behavior rating scales

BRIEF, BRIEF Parent version, Coolidge
Executive Functioning scale

Everyday executive function,
behavior regulation

Self-regulation measures

CACIA, K-CBCL, FAIR

Self-control, self-regulation,
attention

Observational measures

Interference control in natural
context

Systematic observation instrument

Neurophysiological measures

fNIRS

Prefrontal cortex activation during
EF tasks

BRIEF: Behavior Rating Inventory of Executive Function, CACIA: Cuestionario de Autocontrol Infantil y
Adolescente; CANTAB: Cambridge Neuropsychological Test Automated Battery, EF: Executive Function, FAIR:
Frankfurt Attention Inventory, fNIRS: functional Near-Infrared Spectroscopy, K-CBCL: Korean Child Behavior
Checklist, WCST: Wisconsin Card Sorting Test, WISC-V: Wechsler Intelligence Scale for Children-Fifth Edition.
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34 HIPF HuEgloy, Aot A 717t ®lk,
B, vl 3 gy gt AYE YT avE
SfAlsE7 ol Agte] AU
25 - 29 AlY SAoll= rhythmic music game¥}
Rhythm Workers serious game®] Z3=|ict. i
Aol O2A, K f4, ROl s 5
P59 @ 92es B3 BRIR Ak musl
Q= ATolE Al shelgiele] T4 skt
ehgoL, shelaehd ke ool Wt jol7t QIgick
F%3tE mo] U EFso] FAoE peer-play
activities, child-centered play therapy, Training
Executive, Attention, and Motor Skills play-based
intervention, pretend play % comprehensive
games 5°] ZE It o]F AFolM= P24, 1
ERIA], 2371, 1214 A4 9 ADHD 34 #Hapr}
HuEQle 47 OFLoﬂ/ﬂ“ YA HERIA] 99
oA 344 et yebg o, 4 AFtoM= tix
Fako] o]} Wekslx) AL B4 A moIAt
sP7F HAuE i
A FA4 9 AeREA SAoll= SSIT, cognitive
flexibility play-based intervention, interference-
control educational intervention 5-°] Z&% At}
g AFo|A= set-shifting, AXZ FAA, F5Z
A " A Ak IE #e BaEH
AT °FL°1V\1“ AR FAT FEA AN
A7 A=A O, FA] a7t AlRMA o= B

7} 5% s919%le0] AgEAY Tzt Hol7t
314 igkom, AT, FA T4, Mlaz,
9 Zax|30] o]@4o] BIE. olo] E]ra‘r 2
o 4 fIkE ShgH o Wt
¥ Az A% AR5 seddy Wse
A3s AASAHTable 4).

4. HIZE 2™ 87t

oil

2% 2IHER 199 5 FARMPY At 113H0]] hsiA
+ RoB 2& Z&sio] HIED 91 B71e AAlsiol, 11
A3E 1z g YRt Figure 2). RoB 2 B71of &
3] A= Salleg-Cabarcas 5(2024), Sun 5(2024),
Su 5(2025), Zhu (2026), Esmaili 5(2019), Caro-
Puértolas 5(2025), Chen 5{(2024), Damanpaki}
Hamzeh Sabzi (2022), Halperin §{(2020), Jamey 5
(2026), Bul 5(2016)9] & 11HO|A .

RoB 2 B7} A3, 529 249 vlEY A2
22 A9 53(45.5%), G5 2 6H(G4.5%) 2= e
Wt &3t SARREY olg g9 11H BF
(100.0%) ¥ = F7i=|qlt). 25 2348 49
2 W2 AF 95H(81.8%), ¥ = 2H(18. Z‘V)i
yepyit, 23 574 992 47 98 7H63.6%), ==
A 45H(36.4%) 22 UEton, =2 3 OH‘:‘“O]'
= 7= Salleg-Cabarcas §(2024), Esmaili &
(2019), Damanpaky}t Hamzeh Sabzi (2022), Bul
(2016)°1et. B Ay A8 92 32 91 3H
(27.3%), G5 5 8H(72.7%) L& UErsith XA H]
Y A2 dF 99 7H(63.6%), =2 ¥ 49
(36.4%)°.2 H7t=tHFigure 2).

H 2] A 9 T SA A 8Ho| tisiAl=
RoBANS 25 #8350 vj&Ed 93 H71E AAsH9T,
1 A3E Jxg YJeR) oK Figure 3). RoBANS 2 ¥
7tofl Z3he A= Escolano-Pérez®t Acero-Ferrero
(2022), Abdullah 52025), Wong 5(2023), Zhang
=(2025), Varanda®} Fernandes (2017), Kim %
(2026), Saniee 5(2019), Wagle 5(2021)9] & 8HO|
At

RoBANS 2 37} 23}, gl vlal 74 992
E4 47(50.0%), == 918 4H(50.0%) 2.2 et
of oA A F9e B 4H(50.0%), =2 9
49(50.0%) 02 H7I=qth. ety 992 B84 1
H12.5%), =2 A 7H(87.5%)2 2 YER} RoBANS
2 37 99 T =2 99 HlEol 7MY =3 =&
274 ¥92 8H H5(100.0%) W A os F7HEg
ot A7hg7} w7k 99 8% B5(100.0%) BEAR
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Table 4. Intervention Types & Effects

Intervention type

Included interventions

Main target domains

Main effects

Digital /
tablet-based
cognitive training

Smartphone WM games;
Plan-It Commander;
GrowMore;

Nintendo Switch therapy;

story-driven DTx

WM,
attention;
self-regulation;
impulse control;
processing speed

WMt
attention 1 ;
self-regulation 1 ;
impulse control t;
processing speed t ;

effects varied by subdomain

Movement, sports,
and motor game
interventions

Hit-Sport-Game;
GameHIIT;
GameSAE;

whole-body movement play;

sports game training;
selected motor games

Inhibition; self-control;
cognitive flexibility:
planning;
motor coordination

Inhibition t;
self-control 1 ;
cognitive flexibility t ;
planning t;
motor coordinationt;
PFC activation }

Rhythmic and
music game
interventions

Rhythmic music game;
Rhythm Workers

Inhibition;
cognitive flexibility;
attention;
sensorimotor coordination

Inhibition t;
cognitive flexibility t ;
rhythmic skills t;

sensorimotor coordination t;
mixed EF subdomain effects

Structured play
and peer-play

Peer-play activities;
CCPT;
TEAMS;

Behavior regulation;
metacognition;
WM,

Behavior regulation t;
metacognition 1 ;
WMt
cognitive flexibility t;

interventions pretend play; cognitive flexibility; .
. ADHD symptoms in some
comprehensive games ADHD symptoms .
studies }
Set-shifting 1 ;
SSIT; cognitive flexibility t ;
Cognitive . o Set-shifting; & 1, v Xl, I,I,YT .
o cognitive flexibility play . N behavioral flexibility 1;
flexibility and ) cognitive flexibility; ;

program; interference-control

set-shifting
training

interference-control
educational intervention

interference control;
behavioral flexibility

strategies 1 ;

limited maintenance in some

studies

ADHD: Attention-Deficit/Hyperactivity Disorder, CCPT: Child-Centered Play Therapy, DTx: Digital Therapeutics,
EF: Executive Function, GameHIIT: Game-based High-Intensity Interval Training, GameSAE: Game-based
Structured Aerobic Exercise, PFC: Prefrontal Cortex, SSIT: Set-Shifting Improvement Tasks, TEAMS: Training
Executive, Attention, and Motor Skills, WM: Working Memory.

Bias arising from the randomization process

Bias due to deviations from intended interventions

Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported result

Overall risk of bias

0%

25% 50%

75% 100%

| B towrisk [ someconcerns [l High risk |

Figure 2. Risk of Bias 2
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Comparability of participants
Selection of participants
Confounding variables
lMeasurement of exposure
Blinding of outcome assessment
Outcome evaluation

Incomplete cutcome data

Selective reporting

0% 13% 25% 38%

mYes (low risk)

Uniclear

50% 63% 75% 88% 100%
m Mo thigh risk}

Figure 3. Risk of Bias Assessment Tool for Non-Randomized Studies 2
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oA Z A4 AlgkE AAT 4= AUrHKofler et
al., 2024; Petrolo et al., 2025). ZAXFoJA Ho]=
o9 F8 AFort FA wWiA 2 &-8d & 3loH,
5015 &% SAl= oF59] 7154 oot s A|Yst
= Ao 2 A=A JoHCarrington et al., 2024;
Rovyal College of Occupational Therapists, 2023).
webs] 2 Aol Aiks AAABAPE AW 5= Bt
st A o, obsolA &3t Eo] B ARA
A= &8 7Fsde HolEt

55| FZ23HE Zol7|vh SA= AJA R A
Ou] Ql= EF S 7|Hto g JHH= HojlA YAFE e
7Fs7d0] Slth. AIE E0] AR Ho] of2& otsolA
< HE-AR AL 2 719e7], Ao wet HkEs)
717} ZoHe 2219 =olE A8 4= AUtk Ah71edo]
o2} obsolAlE A 719, HIA 719, A4 719o]
23 AUYE AR = 9loH, IXH FA/o] W
ofFsollAl= & v, A At ZAISH
T =015 48T 4= AU ofet H

2 Belg AAEAOR thF|Het A 24 o]
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EQ 2 Ae R0 849 FoAS HojEth o
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/3Q19] b7t 23HE =07} ofE 9] S HEE £
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2022), =o17t Ad7]5 W] 71odsh] HsiA= HiE
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Abstract

Effects of Structured Play-Based Interventions on Executive Function in
Children With Developmental Disabilities: A Systematic Review

Cho, Seungjae’, Cha, Tae-Hyun”, Ph.D., O.T.

"Dept. Occupational Therapy, Konyang University, Undergraduate Student
“Dept. of Occupational Therapy, Konyang University, Associate Professor

Objective : This study systematically reviewed the effects of structured play-based interventions
on executive function in children with developmental disabilities and summarized their relevance
to occupational therapy.

Methods : Experimental studies published from January 2016 to May 2026 were searched in domestic
and international databases. Nineteen studies met the inclusion criteria. Data were analyzed
using the Participants, Intervention, Comparison, Outcome framework. Levels of evidence were
classified using the Oxford Centre for Evidence-Based Medicine 2011 Levels of Evidence. Risk
of bias was assessed using Risk of Bias 2 for randomized studies and Risk of Bias Assessment
tool for Non-randomized Studies 2 for nonrandomized and single-group studies.

Results : Eleven studies were Level II, three Level III, and five Level IV. Interventions included
digital games, movement and sports games, rhythmic and music games, structured and peer
play, and cognitive flexibility training. Positive changes were reported in working memory,
inhibitory control, cognitive flexibility, self-regulation, and attention, although some effects
were limited or unclear between groups.

Conclusion : Structured play-based interventions may support executive function in children with
developmental disabilities. However, heterogeneity across diagnoses, interventions, outcome
measures, and study designs limits generalizability. Further occupational therapy—based research

is needed.

Key words: Developmental disabilities, Executive function, Occupational therapy,

Structured play-based intervention, Systematic review
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