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1792 =o] Ao AMEEHSATE AFE =52 DCDAT 5 H7F) TAHEES E48] $skd]
Wilson(2005)°] AAg WE 4 EEE o] &af3itt.
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Psychiatric Association, 2013).
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Paul, & Zwicker, 2017), 12\ 74zt 2w}
qow prAelsEe] WHABE AL 2
S LS A A0l ST e
JhEol ) DCDY| AT7|22 BHlshy] Slat A

2 ANk A H}%*Zl 5HA] Estth(Karkling, Paul, &
Zwicker, 2017). @A ZAR g HOofo A= &%F9] o
ke 717t 2ull3} BOTMP 3-2 Bruininks—Oseretsky
Test of Motor Proficiency—2(BOT-2)%] AAMEIE
A AL Sl 00D UK U 4 Sl

£ RS Holt}, 11 o] oba] Fujol 4 DCD

& A% Sl sl £ g Am—%w 3
el aw CD WA U B B VA A7
5 79 Felh olRolAA gk Aeols] mhiolnt

(Choi, 2018), o] FEu AAAHA Hee EEH
DCDE #Helg 4= Sl= DCDQE= A7t =&
Hotw]9) © (Ko, Lee, Woon, & Kim, 2020), OIL 0}
9 =57 les AA B7IRHA tths HollA] Movement
Assessment Battery for Children Second Edition
(MABC-2)9} thH| )= 542 H3lr}

ZUe]H oz olgjl FrteFE5e AHESHe] 57
<9 FAS A dg Hol= DCDE ez 3t A4
AF7h ohgFetA J ottt DCD B FAR ]
gt A 919 49 1970W FE 1996 W7 = 7
7235} (sensory integration), 11-9-71Z}E ¢ (kinaesthetic
training), A|Z}E%(perceptual training) ¥ F 7}A|
WS AT FABS BT 1 2% YABW
5, L 71, 28, Al A, Ales Al 5
B e 257148 Stk B3 Ty #39)
2H(Sugden, 2007), 19964 o] HE|= SEjo|dE &
A, 52d 52 F0hs, AEishs W (ecological
principles)o]] 24 & A4 =ZE W (neuromotor task
training) ¥} Q1A 7|8k 248 . dl(cognitive orientation
to daily occupational performance)®] ¥7} Z3) L]
A Qleh FZole IAlSA A2 AAeEEH, A
714 ZFjrsy e *P@}—Eﬁ(lmagery training) & A&
A ALsl= AZE7F WolR| 1L ItH(Smits—Englesman
et al., 2013; Sugden & Dunford, 2007). o]&3t =2
of FAof Brao] oA nlset SA AAIS] A
7F R =31l ol A= 2000t ZFE DCDOJ|

EHU}- 44-/\1.% ;( ] /\]2}8 gﬂ;\;_r 7Lweq
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425, ag

=59 ofdol tiE ol A Tile F= 93t
BA, A=t okl Al F7kskaL ok, Ry o413
=UfollA DCDE 271:0esl7] 93 243t B 7k
st 9-1;_;7} %ﬂ—}-sk 74] FAlo|th(Choi, 2018), o] o}
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OFOME E}* e ?1 THLRE A= DCDE E4
oZ

oh2o et BArom B 4 olr, meha B ol
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kg AAHOR Bel] $5 AYARALY oh]
e B2l FARFECIA DO Bt o] 31E Folil 0|5
S 93 4TS AATAY FADTE HeIT ) B
T % ok 1EynE Apsiy

19904 1¥5E 20203 12€71A] =W
A = % DCD #7tet SAeF wE =
BEFTE A ok A A
2 AL 5} St B Y(Research
Information Sharing Service; RISS)¥} dH=2dlaA K
(Korean Studies Information Service System; KISS),
T= =M (Google Scholar) ARE-SFATE HA o=
“BIFA -2 Aol (developmental coordination disorder),
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(developmental coordination) 2 AM3}gcH 2 &
o] AARTE AME % 4,878 WO =0 AED} 2
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= 12 245 At 22k 242 & A9 Az
T Seet BR2E AAA Ao 23712} wiAl 72
ohef =20 e Flste] HFH o= AAH FA]
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4,878 of records through three database were identified.

All search terms were in Korean

RISS (7=203) KISS (2=30)
Developmental coordination disorder Developmental coordination disorder
(7=11) (1=3)

Google Scholar (7=4,645)
Developmental coordination disorder
(n=110)

Development coordination (7=175)

Development coordination (7=17)

Development coordination (7=3,870)

Developmental coordination (7=17)

Developmental coordination (7=10)

Developmental coordination (7=665)

98 studies assessed for eligibility based on title and abstract

RISS KISS Google Scholar
(n=33) (n=13) (n=52)
{L
Articles excluded after sorting duplicate publications
74 articles reserved for full text screening from each database
RISS KISS Google Scholar
(7=30) (7=16) (1=28)

4

Combining the lists from each database after screening duplicate publication

4

38 of full-text articles included for analysis

Studies excluded (7=21)

1) DCD with comorbidity (7=6)

2) Dissertation (7=8)
3) Review articles (7=7)

4

Total 17 articles included for analysis

Figure 1, Search process

RISS: Research Information Sharing Service, KISS: Korean Studies Information Service System, DCD: Developmental

Coordination Disorder
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2A 714t 42F(hierarchy of levels of evidence—based
practice)2 AR89 THArbesman, Scheer, & Lieberman,
2008), o] R lovel [ £ RA19) e, % M
2b9] W]BAH] QT level T, THAZITO] ulRR9] o
= level I, /HEAA AT 2AATE level IV, AL
AT level V2 HRHOIOD, WS #eE 27
o] 599 oulsiT}, Te)3 DD Bkt F el
ok 12 9J3te] Wilson(2005)0] AAgH g2 mel
= ARgStel EAEkGITE Wilson(2005)2 &4l
(movement disorder) ] T}oFoF AW A wdlS 5702
FAh A 7)<4 X (normative functional skill
approach), YWFA 52 % X(general abilities approach),
Al 7dto] E(neurodevelopmental theory), %EA|A|
A (dynamical systems approach), QA% A7 x5}

(cognitive neuroscience)©|t}, o] 7j @A wmdL 7}7}-9]



Table 1, Summary of explanatory frameworks informing different approaches to assessment and treatment of DCD

Explanatory framework

Normative .
rmative General abilities
functional skill aporoach
approach pp

Neurodevelopmental
theory

Dynamic
systems approach

Cognitive
neuroscience

Sensory motor

experience drives
Largely process

. erceptual
General neutral: normative D b
. . development
assumptions models of skill
perceptual —motor
development

abilities: sensory

Early sensorimotor
function and
acquisition of
other learning

milestones provides

index of general

Motor coordination
is formed in
nonlinear manners
and complex
dynamics are
emergent
properties. Direct
linkages between
perception and

Motor development
is best understood
in terms of
unfolding
brain—behavior
relations,
moderated by
experience
cross—disciplinary
approach and

integration neural status action: specificity
. . convergent
in learning .
. methods increase
differenced
. scope of
individuals .
understanding
Reduced Atypical brain
. Impaired Early neurological opportunities for development
Assumption D Y € ’bD pment
perceptual—motor markers (e.g. child to form motor  creates cognitive
about Largely process . . . . . o
abilities will clumsiness) are synergies via susceptibility;
movement neutral . . . L . . .
[P manifest in learning predictive of interaction between  reduced learning
difficulties . . . .
disability disease states learning tasks and experiences
environment exacerbate risk
Performance
o NDT Exam proflllqg, Motor screen,
Approach  Descriptive/Product Neurological observational process—oriented
to —oriented SCSIT/SIPT assessmengt' soft analysis of e.g. internal
assessment e.g, MABC, BOTMP sien ' movement quality modeling, timing
& biomechanical and control
kinematic analysis
. . . Process—oriented:
Approach  Cognitive—Orientati . .
. Perceptual —Motor - kinaesthetic
to on to Occupational .. .. NDT Task—specific S
training, SI training training imagery
treatment Performance

training

BOTMP: Bruininks—Oseretsky Test of Motor Proficiency, MABC: Movement Assessment Battery for Children, NDT:
Neurodevelopmental Treatment, SCSIT/SIPT: Southern California Sensory Integration/Sensory Integration and Praxis Tests

ZEo A Aol tet 73 Br=, ARl
tisto] Wd4 o2 &5 nhdstArk(Table 1).

oz it opgte] ol 5 HrkstAY FAE Al
st 1 mnks Fyskalct FAIAQl ARt DCD
B 5 A, ofof whE AtAute] wyt ARl
-8 Table 29} 2k, FA|A o2 ZAHL] =29
TA7INE S T AT 2HY BlRAg] Al 21
7} 12O R T0%% =& HIEE HYoy, ZASLE 1T
o] 3ol TALEI N Vi 42 1R 13y

EE HH(Table 3).
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Table 2, Summary of reviewed studies

No Authors Clients Evaluation tool Intervention Results
Clinical motor
90 D, 20 DCD development test . Poor bglance and .
1 Huh (2000) (6-Tyrs. 9—10yrs) battery - inappropriate automatic
s, Y Computerized dynamic postural control of DCD
posturography
Just noticeable difference
+)
. 12 TD, 12 DCD Psychophysics of B Point of subjective equality
£ CHOREO0S) (12-15yrs) kinesthesis: BOTMP )
Constant error (—)
Weber ratio (-)
20 DCD (7-9yrs) .
No et al. (10 in experimental MABC, PhYSK.:al Swiss ball Physical self—description
3 . Self—Description .
(2008) group, 10 in control . . exercise (+)
Questionnaire
group)
A Park & No ® ilnzezce?in(lz;tzlyrsz)u MABC, physical Ball sports Power evaluation excepting
(2008) P &roup, strength factors program lightness (+)
6 in control group)
. Static postural control:
Cho & Chung 6 TD, 6 DCD MARBC, Kistler ground . .
5 . . - ground reaction force with
(2009) (7—8yrs) reaction force machine . .
and without vision (+)
20 DCD (7—9yrs)
6 Heo & No (10 in experimental MABC Swiss ball Physical fitness and physical
(2009) group, 10 in control exercise self—description (+)
group)
7 Jung (2009) 8 TD, 8 DCD MABC, Bimanual Temporal and spatial control
s (10yrs) Manipulanda coordination tasks (+)
.12 DCD. (7=9yrs) MABC Ball sports Fundamental motor abilities
8 Park (2010) (6 in experimental group, fundamental motor Fogram excent lightness (+)
6 in control group) abilities prog ptiig
Kim et al. 17 DCI,) BOTMP Task—oriented BOTMP scores and
9 (2010) (mean age : 90.1 PRES therapy, sensory Performance 1Q increased
month—old) K—-WPPSI integration
DCD-Q Self—.c.ogn.mve practice DCD
.. . participating block—random
60 DCD clinical motor Self—choice . .
10 Huh (2011) . . practice showed faster reaction
(9-11yrs) development test cognitive practice

time and movement time in

battery bimanual coordination tasks
20 DCD (7-9yrs) Muscle tone, instantaneous
(10 in experimental MABC Taekwondo -
11 Lee (2014) . ) . . L power, agility, balance,
group, 10 in control basic physical fitness training )
whole body reaction (+)
group)
MABC, Intrinsic motivation and
Questionnaire Physical exercise adherence intention
12 No (2014) 16 DCD (7-9yrs) (intrinsic motivation . duiation affected to actively

class satisfaction, exercise

adherence intention)

participate in physical
education
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Table 2, Summary of reviewed studies (Cont)

No Authors Clients Evaluation tool Intervention Results
MABC . Support surface rigidity and
13 Chung (2015) 14 TD, 14 DCD Kistler ground reaction Moving room - isual information on postural
(9—10yrs) . paradigm
force machine control (+)
MABC-2
40 DCD (5—-10yrs) handwriting legibility ) Task—oriented approach
. . Task oriented . ,
14  Kim (2016b) (randomized controlled BOT-2 approach improves the DCD’ s
trial design) K-DTVP-2 bp handwriting performance
TVMS-R
Press quickly .
Nam et al. 5 TD, 6 DCD MABC—2 button task to  CL Showed longer reaction
15 . . . . time to process external
(2017) (Tyrs) reaction timer auditory and visual . .
: . information than TD
stimulation
After school Scores in aiming and catching,
16 Lee & Kim 10 TD, 10 DCD MABC—2 Fogram for motor and balance in MABC—2 were
(2018) (6yrs) prosr significantly improved after the
development . .
Intervention
DCDQ-K
KWISC Cognitive Occupational performance and
17 Kim et al. 3 DCD (6—7yrs) COPM Orientation to daily scl))cial inteiaction skills
(2020) IS PQRS Occupational 0% PSR 28 8
BOT-2 Performance proved atte erventio
ESI

BOTMP: Bruininks—Oseretsky Test of Motor Proficiency, COPM: Canadian Occupational Performance Measure, DCD:
Developmental Coordination Disorder, DCD—Q/DCDQ-K: Developmental Coordination Disorder Questionnaire /Developmental
Coordination Disorder Questionnaire Korean, ESI: Evaluation of Social Interaction, K-DTVP—2: Korean Developmental Test
of Visual Perception—2, K—WISC: Korean Wechsler Intelligence Scale for Children, K—WPPSI: Koean Wechsler Preschool
and Primary Scles of Intelligence, MABC/MABC—2: Movement Assessment Battery for Children/Movement Assessment Battery
for Children—2, PQRS: Performance Quality Rating Scale, TVMS—R: Test of Visual Motor Skills— Revised

Table 3, Level of evidence

Evidence level Definition Frequency (%) Article number

I Randomized controlled trials 1® 14
I Two group, non—randomized studies 12 (70) 1,2,3,4,5,6,7,8,11,13,15,16
m One group, non—randomized studies 3 (18) 9,10,12
v Single—subject designs 16 17
\ Case reports 0O -
Total 17 (100)
2. RHo| DCD HE HTSE o 2 AT Al 0s e e Y, 4
REE7E AT QA 5 AR e RS |
) DCD TESIT B Meo| S AR 14T BES 28, SEAADS
Hgat =20 8H, AAH TS H gt =8O 3
DCD&} ¥Rt F7keh SAjof et A5 Es1] Ho|lth(Table 4). =Hjoll4= DCD2} #ASte] DCD
9J8te] Wilson(2005)0] AARE 7d 4] RS AME-5HY ol 5 Atshe= 7ot &57e S A SA

FHe) BIYFSYNDCD) 7o) HeF AN 2EF TS



Table 4, Summary of explanatory frameworks informing different approaches to assessment and treatment of DCD

Explanatory framework Frequency (%) Article number
Normative functional skill approach 3 (18) 14,16,17
Normative functional skill approach
+ general abilities approach 16 J
Neurodevelopmental theory 2 (1D 3,6
Dynamical systems 8 (47) 1,2,4,5,7,8,11,13
Cognitive neuroscience 3 (18) 10,12,15
Total 17 (100)
gt /g A dRnde AsAANTS F= AR A 173H9] = & SA ol TRt =2 14Ho|H(Table 6).
7t ST 1479 =wollA F2 S4% &5 HAIE v E=is)
= ez A7 ASEHAY. T2 Folu HiE &
2) DCD MEHoi| ArZet Hit=+ = &8 2x= 2e 04 FE5HES A ol A
Moz AREESIT YA dAtollAe 22 Q1A 7]RE
=W AAREo] DCDE 75 AWs] ffste] AF AASBTACL 24T/ SEHE T2 ARES)
&3 B7H=Tt2 MABC/MABC-25 7H¢ Wol ARg-sf ok A7 Al A A= 2 SX27] A
gttt 1 Hfoll BOTMPS} DCD-Q, Y44 2542 4 £ AR, AT/ e E wEA
AFS AREStel DCDE B 7FstATth(Table 5). HES 728 A, LA, Fgolu Az 283t
A2 WAk S8t EHe 2 Sk
3) Si7tol st SAHLH
Table 5, DCD Screening tools
Evaluation tool Frequency (%) Article number
MABC/MABC—2 13 (72) 3,4,5,6,7,8,11,12,13,14,15,16,
BOTMP 2 (D 2,9
DCD—-Q/DCDQ-K 2 (1D 10,17
Clinical motor development test battery 1 (6) 1
Total 17 (100)

MABC/MABC—2: Movement Assessment Battery for Children/Movement Assessment Battery for Children—2, BOTMP:
Bruininks—Oseretsky Test of Motor Proficiency DCD—Q/DCDQ—K: Developmental Coordination Disorder Questionnaire/
Developmental Coordination Disorder Questionnaire Korean

Table 6, Intervention types

Intervention Frequency (%) Article number
CO-0P 3 (2D 14,16,17,(9)*
Perceptual—motor training/SI 1 @) 9
NDT 2 (15) 3,6
Task—specific 5 (36) 4,7811,13,
Kinaesthetic training/imagery training 3 (2D 10,12,15
Total 14 (100

CO—Q0P: Cognitive Orientation to Daily Occupational Performance, NDT: Neurodevelopmental Treatment, SI: Sensory Integration
*Article number 9 includes cases of CO—OP and SI.
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Abstract

A Systematic Review of Developmental Coordination Disorders in South
Korea: Evaluation and Intervention

Kim, Min Joo', Ph.D,, Choi, Jeong—Sil", Ph.D,, O.T.

*Department of Mechanical Engineering, Kyung Hee University,
**Department of Occupational Therapy, Chungbuk Health & Science University

Objective : This recent work intended to provide basic information for researchers and practitioners
related to occupational therapy about Developmental Coordination Disorder (DCD) in South Korea,
The previous research of screening DCD and the effects of intervention programs were reviewed,

Methods : Peer-reviewed papers relating to DCD and published in Korea from January 1990 to
December 2020 were systematically reviewed, The search terms “developmental coordination

"«

disorder,” “development coordination,” and “developmental coordination” were used to identify
previous Korean research in this area from three representation database, the Research Information
Sharing Service, Korean Studies Information Service System, and Google Scholar, We found a total
of 4,878 articles identified through the three search engines and selected seventeen articles for
analysis after removing those that corresponded to the overlapping or exclusion criteria, We adopted
“the conceptual model” to analyze the selected articles about DCD assessment and intervention,

Results : We found that twelve of the 17 studies showed the qualitative level of Level 2 using
non—randomized approach between the two groups, The Movement Assessment Battery for Children
and its second edition were the most frequently used tools in assessing children for DCD, Among
the intervention studies, the eight articles (47%) were adopted a dynamic systems approach; a
normative functional skill framework and cognitive neuroscience were each used in 18% of the
pieces; and 11% of the articles were applied neurodevelopmental theory, Only one article was used
a combination approach of normative functional skill and general abilities, These papers were
mainly focused on the movement characteristics of children with DCD and the intervention effect
of exercise or sports programs,

Conclusion : Most of the reviewed studies investigated the movement characteristics of DCD or
explore the effectiveness of particular intervention programs, In the future, it would be useful to
investigate the feasibility of different assessment tools and to establish the effectiveness of various

interventions used in rehabilitation for better motor performance in children with DCD,

Key words : Developmental Coordination Disorder, Motor Coordination, Motor Skill Assessment Tool
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