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Summary

Title of Development of standard protocols for diagnosis and treatment
Project of neurodevelopmental disorders in infancy & childhood
Key Words developmental screening, neurodevelopmental disorders, diagnostic and
treatment protocol, referral system
. National Health Insurance Project
Institute Service, llsan Hospital Leader Hee Jung Chung

Project Period | 2015 . 08 . 18 - 2016 . 06 . 17

e Background and purpose
Our study purpose was to develop the standard protocol for early diagnosis, treatment and best
outcome in children with abnormal results on developmental screening test.

e Results

1. Research on the realities of the Korean national health screening program for
infants and children

Survey was performed in primary care physicians and development specialists. As a
results, education for primary care physicians and a systemic protocol for diagnosis,
referral and feedback is needed.

2. The proposed protocol for further evaluation of patients with abnormal results of the
health screening program

The development specialists determine whether the confimatory tests for development
and differential diagnosis are needed or not for the patients with abnormal screening
results (step 1). Confirmatory tests for development are performed during the second
step (step 2) and differential diagnosis (step 3) needs specified procedures according to
different neurodevelopmental disorders. The instruction for each step encompasses the
questionnaire about patient history, checklists for specialists and presence of korean
standards of viable testing tools.

3. The example of evidence-based treatment strategy for developmental disorders

This content helps the specialists to understand the different kinds of developmental
disorders and treatment strategies, showing the example cases.

4. Feasibility test

We conducted the feasibility study with research company among 103 development
specialists who had expertise in pediatric neurology(72) or pediatric rehabilitation(31) on
the proposed protocol for further evaluation of patients showing abnormal results on the
health screening program. As a results, specialists answered that the algorithm and
protocol met their basic knowledge on development(91.3%), could increase the quality of
medicine (88.4%) and are workable on clinical practices(74.7%). Besides, they expressed
worries including time shortage, uneven baseline clinical skills, limited standardized
assessment tools and medical expense, which need to be solved.

¢ Conclusion

Modifying protocols for evaluation and treatment and systems for referral and feedback,
encouraging developmental screening in primary care practices by developing items in
developmental service reimbursement and linking with wellfare policy including voucher
services will make it possible to accomplish the major purpose of the national
developmental screening program, which are early diagnosis, early treatment and best
outcome in neurodevelopmental disorders.
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MRS MEH AAT] e wel hF F/HH ARPAE APste] 270 W
12717 AARE Azdol Shsel 98
o

.+ AR FE BNY F Ifol BY 1Y

- 19759, w2l obFol BF weW (B T2 9T
AR mE W] ofE ol ©

]

ol
» EPSDT(Medicaid) : &2 o2l A3aeE 214 ols} ‘E‘l%% oFElAl As(e5rT

g2 ~38ldS 53 & o AUt 9rts 982 & A9, A9 HAF 9F 9 F73E
A&

o Children’ s Health Insurance Program (CHIP)S 9|5 R 33} 9 8RH T thitel &3kx 23
VAT A EE ST ot oz AA R} Texas T Aol o8l &4

O 4E

- mARZPe] 2AZ ] Aol B Ffo} Ty AT ADAEE £

. AAoE MUAWAIEAAAPDII6 N Lol 3MoF AR AAsE, AW A
% 34702 6-770%: 910702 Afrotel THIME AR A

. AR AT SR aAE Ane AU 2 A|2E 9% o

- YO A9 BARAWY % 2FOoR PR F 856 AW I
At o F 1871 gel WS AW, M B} dojBAE WA

AAs =

0 =9

o A A Ffelel T 98]l AA= A7) AAHR AA, olF 63 (-4, 6-7, 10-12,
21-24, 43-48, 60—647H%)°ﬂ AA dojet I g AX 9 F5HIE AN

o A A F ol e ATl 8Ew ARfolA o

o frob A AR oFAoRE 33 A (&, AR 3078L-64 ZA7E A& A 1del 23]
AR 78

o HIERE : ARSEYAM A AB(ZJFH F5)

O vgdx=
« oy AZARN T3 # . BAA(GGD, Municipal Health Service Center)

— o
T} oA 1A Aoj= A YWk AHome Doctor) T Z3

o FFY Ffol ARARN TS Iy AZAZR Y93 (UK National Screening
Committee)e] @arel] oJs] AAHM, oz ALSE #e|7l HE3 FEo tiajAvt 4
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O =9 2@ 9@ A 24

O 7€ &3 9 AE AL AHEA 2 A&7 o sES 58, 22
A, AA D As Aell, oo, &5, AHAEAAG N T
o] d9S AAZHSE AHesta HEs)t
O Hold ¥ A (categorization)e] T3}
O MEZ 7|, AANE =AF B A
3. oA g BE

B Ao o] wel M 2 HAF A, o B 5 AA
s B iAo AEE Ao mE AHA fF5F 2 5 22 WE A A
B 7] Y 2 AE T A B AA
O dAm5d, Hejddd AlEst
O &9 Ao wet F7HE 2 A7 AAd =& £ F UEF
olE o] AE], WA 7)o wE Assessment tool 5 AAsHE 7hol =kl
(guideline) T4
P TolA ARE Thed AEHEIE & HIE o =7 list B, 4
T AfE Aad Z871%54, H7F Al outcome measure o T
Q °F4 H rating A 2
=719 > =3 A FEHAN o] hierarchy 7} Tl WSt 27

Lo oy Ao tsiMe, RS T 2 F tiF ¢
FAIRE hol =il S X3 AY4.

EERAHA 2 Ol X8 =Z(contents)?} 2|7 ZHZE (process)?2

double—axial approach

> ANAAN Z2EFE Ak AA Y9 =7, AEXG dadgESs
s}

> g EA — o F FIHA G - As AY FH - AR F
4 x5 59 9= 73 guideline 4 &

7—.‘7—.“’ AAel A g9 FA(evidence) o Foll gtk 7% A A A

IO

H

2y
Zhol =]l i
O IU9 71& A5 2 £3d &7 AE/ HJe oA £88 53,
2 AW 2 ADH A e RREo] Qe MGy FES E
Z717g 4 XNF 7R E, ARAE 9 994 1H % wSAs
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2. FED &

i

NEERPELE

O 2003 w=A17437sks| el Aolild YUsoAM= HAALL A A(global developmental

delay, GDD) #kzto] ofsta  Hrlo] tigk 44 A X (practice parameter)s +&
(meta analysis) A3 Z+ Aol & wel 2A-FA XFHo=z wxEg H
(evidence-based recommendation)(Shevell M et al, 2003) 5

O GDD ##te] ofstd Hrte dAERE Jod S dusted, ¢4 2e &4
He XTI AT B A9 o)t AL, AAE =

’ p

Aty

A

2]
AdAgo] oAHT I A e EAAAE doW(®GAA AAE 23 5AXA
AR AASEE stal, %A dow BAZHQ AAIE dAAA HAMcytogenetic

screening & consider testing for subtelomeric rearrangements)E 3= = A3 S

O EAUAL AT & f= Aol daadel me = MR, FAAAA, AKX
FEAMN, MECP2 A7, tAteld A4 5 ABT AL AL

of

O 2003 <AAHeNAE= 47 ZHA oigk I -&(diagnostic yieldS EHEHS
3 ok o] AASI U
A S %
= MRI 55.3
HAA HAF 3.7
A X 357 AA 2.6
MECP2 AaRz
o Abo] ¢4 A ~1
A3 715 A A 0(Rl A o AL AP A], ~A(2l AP o} 7] A} | A S A])
> g} ~1

O 2003 A Fell olatd whdeld AAs Adso]l Yo% el 7187 Al 71&

AAE FAHA B3 AS

O ¥ MRI= 417 g

ol
ofr
iy

IR PARS DU AT

32
ttlo
onl
—o
>
O%
et
P
o
4»
2
9,1‘4
8
oo

5) Shevell, M., Ashwal, S., Donley, D., Flint, J., Gingold, M., Hirtz, D., Practice Committee of the Child Neurology

Society. (2003). Practice parameter: Evaluation of the child with global developmental delay: Report of
quality standards subcommittee of the american academy of neurology and the practice committee of
child neurology society. Neurology, 643), 367-380.
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O ol%F 2011 vw=xAAAss = T5¢ M2 AAEHES Md 2 58" d32A
A8E EYE MES RIAS $HE359S (Michelson et al, 2011) ©

A e %
A A o] A2 o) o] 7.8
XA# fFHAgd ~42
HeF X &35 A4 >2
MECP2 1.5
T Abo] ¢4 A 0.2~4.6

O 20118 RIANE 71&9 1A% FAAHAAE thalstal
T2 ADE(78%S ZARE st A HA HAR

O =3, A= A APTHe 7z diaeld AAE AdEste] Adgsid Jdss oA
o 1% WHeldlA 46% 7HA &8 F UAte S AR 20039 A= 29 A8
7hedt tiAbd el thei A 2710 ASZH o= thatold AAME AT AL FHs

o)
Al U

O o9 X FMA AW A HAf(X-linked intellectual disability, X-LID)e] ¢l 27}
A 8 MECP2 #dA47AN FMRL AAHE Stistel Al AS st Y.
MECP2 ¥ FMR1 AALE A=A Rett SFv+ 9 Fragile XFF o|9)9] A= &
o AWERS W 1.5-2%0 FHES R I

2) ]2 ao}wrets)

O 20061 PlFzolhstaolHE ARG FL& FBAAo] g 2ot Ao YFFA

vl

A AT HZd e A AE @73 vF S (Moescher & Shevell, 2006)? (18 2)

s}
of

O ¥ W™, 3o A 71", olshky HA 9 2147]¥ % 7Hdysmorphologic
examination), A7 AAES s|Bo=m 3o, dA4x 7 AHcytogentics »650 bands),
fragile X 7 A}, subtelomeric rearrangementE ¥<13}7] 9§+ FISH studies, 5%l o}
2 EAAEA AL targeted MRI AAY] T80 tiste] Fxsta S

O o|F 2014¥ w]=r&olAstsl oA 2006 7hol=ghdl-s HAIA A HA | Z2 GDD

6) Michelson, D. J., Shevell, M. L, Sherr, E. H., Moeschler, J. B., Gropman, A. L., & Ashwal, S. (2011). Evidence
report: Genetic and metabolic testing on children with global developmental delay: Report of the quality
standards subcommittee of the american academy of neurology and the practice committee of the child
neurology society. Neurology, 7A17), 1629-1635.

7) Moeschler, J. B, Shevell, M., & American Academy of Pediatrics Committee on Genetics. (2006). Clinical
genetic evaluation of the child with mental retardation or developmental delays. Pediatrics, 1176), 2304-2316.
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A2+t S  (Moescher, Shevell,

ftlo

3z} comprehensive evaluationo]l gk G E
& committee on genetics, 2014) 8 (13 3)

O 54% wUel JMHA @t APt GDDY A§. :AH FMAGAsh FISH

a8+

O 1x AdAduAteld HAAl= &2 homocysteine, acylcarnithine profile, o} =4F7
A, AW #7143 AE  glucosaminoglycans,  oligosaccharides, purines, pyrimidines,
GAA/creatinie metabolites 5°] UL

O 2xF tiAtel 3 e o34 ®WE, 3ol 2x 7159, olstd HAA # AA 7 FHE 7}
dysmorphologic examination), &} 217 38ta ZAtel LAt Frkd UFH FAe 5
5 EdE 72 A5ol wet 2 AAE AEs A

8) Moeschler, J. B, Shevell, M., & Committee on Genetics. (2014). Comprehensive evaluation of the child with
intellectual disability or global developmental delays. Pediatrics, 1343), €903-18.
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EVALUATION OF THE CHILD WITH
GLOBAL DEVELOPMENTAL DELAY (GDD)

.

1. Obtain a detailed history and examination

2. Refer for auditory and ophthalmologic screening

3. Consider metabolic studies/T4 if universal newborn screening not done.
4. Tf history of suspected seizures or epilepsy syndrome, obtain EEG

5. Consider screening for autism or a language disorder

.

Is there a close family member with GDD (e.g., sibling, aunt/uncle, and first cousin):

A. Due te a known metabolic, genetic or structural nervous system disorder?
B. Unexplained GDD?

A/B—---Yes AfB-—t-=No
h
A. Obtain specific tests Are there features supgesting a specific diagnosis?
for that disorder If tests A. Are there historical or physical findings (e.g. dysmorphic features) to suggest
B. Obtain cytogenetic are(-) Down, Fragile X, or Rett syndrome, other genetic disorders, or
screen and consider > hypothyroidism?
testing for B. Are there historical (intrapartum asphyxia) or physical findings
subtelomeric (microcephaly, cerebral palsy, focal findings) or focal seizures to suggest CNS
rearrangements injury or malformation?
. C. Does the child have any identifiable risk factors for excessive environmental
lead exposure as per established current guidelines?
D. Is there loss or regression of developmental milestones, history of parental
consanguinity prior unexplained loss of a child or multiple miscarriages?
Yes 1 No
v
A B C D, I
- v v Comprehensive | Stepwise evaluation:
I evaluation with: | 1.MRI
[ Specific MRI Lead 1.MRI | 2.Cylogenetic screen/ FraX
tests for preferred screen 2. Metaholic testing 3.Metabolic testing
that to 3.EEG 4.Test for subtelomeric
disorder CT scan 4.Cytogenetic screen rearrangements |
5.Genetics consultation 5.Test for Rett syndrome !

oy 2. deEAd

ob5e) A @7}

ot

£ % (Algorithm for the evaluation of the child with

developmental delay). (Audiologic and ophthalmologic screening is recommended in all

children with global developmental delay. Metabolic studies usually consist of obtaining a

urine organic acid screen, quantitative serum amino acids, serum lactate and ammonia levels,

capillary or arterial blood gas, and thyroid function studies)
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Confirmation
testing

v

Diagnosis

Dlagnosis
Suspected ?

Established?

Counseling of
Family and

Co management
planning begins

yes

Microarmay

Fragile X testing

Consider metabolic
tests 1

Diagnosis

Established?

Metabolic Tests 2
Brain Imaging

Gene panels (eg,
XLID, Rett syndrome
variants)

Diagnaosis

yes

yes

established?,

Brain imaging,
Consultations?

Diagnosis

Family-MH-

Genetics Co
Management

established?

a9 3. AALGAAGDD) Ak 984 Wyl 32X (Diagnostic process and care planning).

(Metabolic test 1: blood homocysteine, acylcarnitine profile, amino acids; and, urine organic

acids, glycosaminoglycans, oligosaccharides, purines, pyrimidines, GAA/creatine metabolites.

Metabolic test 2 based on clinical signs and symptoms. FH, family history; MH, medical

history; NE, neurologic examination; PE, physical and dysmorphology examination.)
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3 (=)

O FooAx 20060 H3E A A obzolAe] €l Brie g 7tol=kels AlAl
stRetl, MEAHFHL} o] AL o] Folx BT Aol gAHA FS o 1A HA
Z g4, fragile X, ureasl A3d HAAHU & E), creatine kinase, &, 173417154 Al,
24k full blood count, ferritin, biotinidase ZAAIS A AT RS B (McDonald et al,
2000) 9 (¥ 4)

O ol& Al iAol AL AAGRAAL, FAAA, HAAAT e

O olat HALR thAtel G Abe thatel e 7159, XA E, 2d HE, A7] v, Az
dERE Tol UAe W AAG iAol A= SlAk Ak
VLCFA, =#oleld, ZwAl~H®E, disialotransferrind A&We] {74 orotate,
GAGs(glycosaminoglycan), oligosaccharides 7 A7} S

Ir
et
o

2

>
:r"
o
k)
b

>
>

O oA AAE AAFAAAE Hel A7k HAdlAY HAZ, REH AT of
o zzol waE w AN G MRI 7} CT scan Btk Qwhgo] SAsh}, 227
A He] A58} ojAd W CT scan o &

O ol AAR AL ddole] Husl BEHAY AL, HPYAAAT] U
o A

O ozt AAR FHA HAs AWHolFAZF, HIAAGHA A, Zro] d(sensory
impairment), 7]¢]g #FEA(odd behavior), FHAZe] 715"y, ZIEAE Fo] A
< o AAE

o

9) McDonald, L., Rennie, A., Tolmie, J., Galloway, P., & McWilliam, R. (2006). Investigation of global
developmental delay. Archives of Disease in Childhood, 9X8), 701-705.
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Department of Community Child Health
Royal Hospital for Sick Children, Glasgow

Global Developmental Delay in Pre School Children

Guidelines for Investigation

Global developmental delay is defined as significant delay in two or more developmental
domains.

Investigation should be considered only after a thorough history and examination have been
performed.

These guidelines are not intended for isolated speech and language or motor problems, or for
children with autism.

* [f diagnosis not apparent after history and examination, proceed as follows -

First Line
Chromasomes
Fragile X

U&E

Creatine kinase
Lead

Thyroid function tests
Urate

Full bleod count
Ferritin
Biotinidase

Second Line

|

W
0 J l
Metabolic MNeurcimaging EEG Genetics
Family history Abnomal head size Speech regression Dysmorphism
Consanguinity Seizures Seizures Abnomal growth
Regression Focal neurology MNeurodegenerative disorder  Sensory impairment
Organomegaly ©dd behaviour
Coarse features \L \l Family history
h% \¥ MRI Consider 24 hr EEG
Blood Urine CT [bones, calcificafion)
Lactate Organic acids
Amino acids Orofate
Ammonia Gags
VLCFA Oligosaccharides
Carnifine

Homocysteine
Disialotransferrin

a9 4. gAY AARGZA(GDD) Ao Aed H7t 7le] =gk (Guidelines for investigation
of global developmental delay in preschool children, Department of Community Child Health,
Royal Hospital for Sick Children, Glasgow.)
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4) 35

5)

HANSAAE AA G Ao ANSHL Yo} N OB AP Fu U

olof] 2013 T4 LEAA obFolA e AFAHE HREAEH, F= Thol =gl
I w$ FAEY o]S ] WAAA Dt AAb) vitamin B12, &AW ofm ik, f7]
2k, glycosaminoglycang 233t AW thAME A A Alel GAA wlo]ZZojg o]
fragile X DNA ZAFS F718l9-8 (Silova et al, 2013) 10

ol e moliABATIY fAs), tA B specialist 1A A
& AASEA, 9T Jrel=els TS tiAtel AL, AAGAAAL, Hn A,
FRAAAAE | AAAZ AN

O

12 AARRD Aol G AL tide 2 @5 Trol=eile g4 HF, WEHA FE,
204 % AsHhypotonia), &5 F(myopathy) 5 F715te] A AR

Aol ALY FEe FHAAE  Ryol, @4k serum transferrin isoforma,
VLCFA, acylcarnitines ¢} &7/ A 499] paired lactate, pyruvate, glucose, o}v|i
2 5ol o, AWMAARE 2WM/dAd I olEld¥ guanidinoacetate FHAFS @als)

o o
AT

tgAE

e o 2 20159 ofdWMEoA UL A
2015) 1D

)
b
ue)
X
%
i)
ry
tlo
)
Kl
%
o
o
<3
=
=
D

et al,

1 SAGstep D ZAFZ FAF BE A 3o 23 7129 2ALS AAZ & EX
A digt GA7F e A= TR st HALE 283

L
filo
X
32
o
+
(o))
[N}
2
Ne)
3

Ir
2

1 GA ZARICE2S 17.2~34.2% 7HA A<

Aol izt gME S F fle 49, 2 DAGep 22 I AAHAAst line

10) N Silove, F Collins, and C Ellaway. Update on the investigation of children with delayed development. J of
pediatric s & child health 49(2013) 519-525.

11) JJ O'Byrne, SA Lynch, FP Treacy, MD King, DR Rotts,PD Mayne, F Sharif. Unexplained developmental
delay/learning disability: guidelines for best practice for first line assessment & genetic/metabilic/radiologic
investigations. Ir J Med Sci. DOI 10.1007/s11845-015-1284~7, published online: 21 April 2015.
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O Yzt AJAA = AR AAL Aol AAE BARS AAVE A+
O Y= FAHA HA= array CGH, ¥ A G band £4], fragile X HASL ©&d /3

AR} A

dak A A= AW fF714h E@F obn x4l 24N, AWE 7t~ ~EHY, CPK, ¥
o, full blood count, 7+ 7157 A}, urea & electrolytes, plasma bone profile, TFT, &
g 84k 42 @b 3goelEld vl (U/CR), ¥ 4X glycosaminoglycan (GAGs)©]

O ¥a A AHAele HAZIYFZYMRDO] lom, A4 5 sh&id, 27
AR AARE, FeE-FFY eEReAd, A4, Rydx, %%@%(movement
disorders), HItHg 2 &5¢4, HIAZAA F9 271 Sol d& o AASES A

O 394+ specialist oA AL & A

o
i
k1
o

6) A3 2% E & Aol (Autism Spectrum Disorder: ASD)
S8 B AES TFANZ ﬁ% A AEAAE ASDe] 4

O mEaolRadA At AFAAQIF 1T |2t R fAALE ] QA
(019198 vleo  AMiHERge] el JotA P SHAAL JAHT 5
Re A9 Aaadel we HAVFHI | GAAAA, AKX FFAA, MECP?
AAL, A A AL B AT AL AL U

2
(CHARGE) &%, & 34 3¢, A X 557, MED12 &3+, = M
, PTEN-#&d Aol g E

=
o
Aol Woloz YA 4AA FERY

O AMzHEG ol A Aol WA Eo] Fouh Anke] BE P ke PO,

12) Volkmar, F., Siegel, M., Woodbury-Smith, M., King, B., McCracken, J., & State, M. Practice parameter for
the assessment and treatment of children and adolescents with autism spectrum disorder. Journal of the
American Academy of Child & Adolescent Psychiatry, 2014;53(2), 237-257.

13) Schaefer, G. B. Mendelsohn, N. J., & Professional Practice and Guidelines Committee. Clinical genetics
evaluation in identifying the etiology of autism spectrum disorders: 2013 guideline revisions. Genetics in
Medicine, 2013;15(5), 399-407.
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Parent/Caregiver Interview:
Medical/developmental history and report of current behavior and
abilities (teacher report is also ideal, when possible)

+

Observational Assessment:
Medical evaluation, cognitive or developmental testing, language
testing, and structured assessment of social interaction (for some
children this may also include classroom observations)

-+

| Integration of information

Diagnosis:
Diagnostic summary should include domain-specific information
regarding level of functioning and severity

a9 5. A=A EG ol T L
(Figure 5. Components of an ASD evaluation, Diagnostic evaluation of Autism Spectrum
Disorders, Pediatric Clinics of North America, 2012)
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) AE 2 oF AA /\l/‘%(iﬂlﬂ/‘q oMY FAuU MM T)S AFstes A%

2. ‘FAAA 8% BAH F A A AT

O ‘FHAA 8% A 3 4 159 s8AH 2 uF s

o ‘FHAA 8% o2 AAFE A A S AAE = 28Ut dew, o
MEL)E ez Iad A tigt A7 -ola A&EZHQA wsS vid AAE Ja
o] Aggk A5AHAE AT (A I8 usAs F ok A34AK F71E HA
Ag Zz, p 122)

o ‘FAAA aW o8 FAAH AL 2-3/MY T K-DSTE thA] AA QA =] vle)
A= 20 3, 24 ol el A= Y T AN, =H K-DST AAF Ax} ‘=AAA
an’ oo ®E A" A HE AEV|HE I st P AF AA

o 2-3/M€ T AN E 2AE BAAEEdA 24 ZHAE wE SEEEE Ho|al 34
1

HRA 22 K-DST A Aol 23 24 o)<l 271 214, 34 o] &4

- EQ WA FARA A AWSE ARG AR tE £ By
QA e AElold % Ui WRolA Y WBAEW A% FoE dAsted B 7

3. AR A ¥ dx A5 929 F o F(feedback) Al2®] 7at

O WLAES WP F X AmoloA A AAE YA Aol A= AW
+ BEA} ARFAE AT A%, QA ARl FWAZRITE Jfo A7
Aol el Qe sl A8 A8 Ggol AAslo 3 o2

AR Aol wgra g
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s Zlgel QAENE T 9Ae WATY ShE ARA 4ol s Heln Hn
o $4 AT sl@gol TFsolof Sk, T AAL B vy P wePARs}
9 AAFDHY7 ARrt L olok G
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JHEE YA o ¥l MAFH Y UElEAE Lelstel Frse AY

AgzE | S Mg xz
T EI =g AL
3 =
oL 2

9 6. AE7|#o 2 FE S AEAAL fr AR Uik AA 5%, 2016 AT AL
(Figure 6. Overall diagnostic & therapeutic protocol for developmental screening cases

referred to the developmental special clinic, 2016 suggested by research staff)

2. AE7|HANA L FEAA &2 U A

O HE7|#olAe Xk 34

o HAEI} H7}F (Step D: FEAA FF F<l

o Wt AW rt (Step 2): AALEEINDD) H et
o Ul A™WHI} (Step 3): YA3S Ak

sheb Moot
- HH| x| of (GDD)?
=4y - 2= HEtx| o (Motor Delay)?
- AHH| A% E 2 %ol (ASD)?
[=IPNE - e d elojX| & (DLD)?
e S - L] &opd| (CP)?
- X|H Ero}f (intellectual disability)?
5 =
A=
EEL
ol Xalm7
HEH Xt Mg o Silate 22
1) 7|§7=m
ool - Aaf, Al2f ZA
HE oy 2) TAF ZA}
FlEAAA - SEBZ AL Lst tier
A, CIEHO|EMT ZAL AMBESH ZAD :i’l';jf,::ﬁéf}"f’{a
Sutex| - e A o
HEEN|, 02X, =TT o) 3) 24} Z A

- SXELHA 2nd tier 112§
- CHAFH AL 2nd tier 1.8

a9 7. AR He| A o) werAd el ek 3, 2016, A7 Al
(Figure 7. Diagnosing process of developmental delay patients in developmental special clinic,
2016 suggested by research staff)
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D 2R AA a2 o dd AE71e] B71 Step D

WEAEA A ASPE AT 2 wAHCl dHE RE FfoliA FDAAL

ZastAs gon wEA TEdErie] JrbE A F AEHA A¥SREE B4
skofof H1H 6)

O ci71A “WHHEIY] WP B G 2olARAATS, ol BOlSHARS, Lo}
R o5 FAY, wEH} AFHL 2D 2

AR, 2147183 7Hdysmorphologic examination)& al&= 2892 A3t

O A TAA AE7F Hrle] xgslof & 5 2re] Yilg(maternal history, MH), 3+
Z+e] =4 E(birth history, BH), 73 (past history, PH), 7}Z 2 (family history, FH)ol
A3 ¥ A H e w2 (developmental history, DH) #& EA| &<l 1&47A oy
ol glel FHEA, AFTEA, AolEA, HHF AF Fo THEAE AT

o g 4%7}7} Xﬂi%—r;& ojm = Y

D ?Ml %l ”J*é Zél?& EL %o oFEo] AU=A]
(2) dA 713 o= AE7|(trimestenol 2, < = ZIEF WA E£A7F AR

_—

Q) LAl 717k o= AE7]ell ZARe] ooy o] F AT BotolAl ARNE=A

4 &, G, Lt FFS I} BE TFHRY F= H&Ho| A=A

©) &% =83y 5 Aol ol Zpakel AdE AAESY A3TE AB=A]

6) 4 A5 H{7|AsY, aAE, 57 RO, 344 A=sE@d)7E 28
Hexed 5 S5AA A, Ad7Izte] BEEG AY=A

X,
ot

o] olo%l:;(]

D o) o14E E & Yx FH B Wy A ol
@ WA, AFGIAA, FARAN 5 EFAAE @ FHol UoH A} ofhEA
(3) ddol, BYANE 5& we Ho| g
@ 179 o4 3717 B8@ F=o| YA
==
- 3ol AR AT B 24T Bart Jom, okt g el b HU
+ e

D AAZA Ag: HAAF, d4d, AsAst, ¢A, A, HEE, HAM, BEHA FF,
7(;;‘ =
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() F F5A: 22 o9l THYUe] F FLAUA el
@ NETY B 25
@) A AAA A3

@) YA =2, TV, vife, AnEE 5 Ao =Eo] B2 2<l

- AHg ww

(1) dojed A
A

2 9 EH3
(3) AF31 -5 o
@ 714 7t=E

6z o4 =

ut

A7k Aol B3
6) 2ol 2], A4, o4, W4 Fo BATL YA
M) PSA: B, $E, FAA, Bz

1)

® 9 =7 oH &, I

o

X
n%l
K
]
o
-
o)
}01,
ool

O TEHZ7I7} olgha A A 8 25 T8l AU A= ol

R Uk B

FANEFA
(Fontanel and
cranial suture)

HEl =279k B

(Head size
and shape)

o] ul(Forehead)

H 2] 7} =H(Hair)

o = (Face)

=(Eye)

= (Nose)

PHE 27] &8 AA§3Hearly or delayed closure), F7H=-/%
(craniosynostosis)

2~ Z(microcephaly), o) 5%(macrocephaly), A3 (plagiocephaly),

T
23 5(acrocephaly)

)

FH-EZ(frontal bossing), W &/F-S ©]vHbroad/narrow forehead)

o 2] X (hairline), & ell(pattern), ¥ X (distribution), 2472(color), 7+
(texture)

%9 ¢+ 3 A Z(midface hypoplasia), BIth3/z-S/xk2H8 o) /5 9 &
[ FA4/AX 4= (asymmetric/short/triangular/flat/myopathic/coarse

oFeot4 8] Z(hypertelorism), 227} XA LHHHHAL &
(up/down-slanting fissure), #-2/71 74 (short/long palpebral
fissure), W <Fz+3) 3 (epicanthal fold), 4 <¢F&(micropthalmia), &++%
(ptosis), A& =H(blue sclera), = =2F4 £(coloboma), ] ZH(cataract)

o 35 (low nasal bridge), 838 <1ZF(smooth philtrum), & =%}
3k = E(bulbous tip), ¥ =¥ H(beaked nose), &= (upturned
nose/anteverted nares)

_52_



] (Mouth)

71 (Palate)

X] oH(Tooth)

B (Jaw)

T (Ear)

E(Neck)

gFS Sl <(thin upper lip), ¥&ZddZ(cleft lip), ol5 F&2] Y
% ®oK(cupid’ s bow), HlE RS $19<(tented upper lip)

£33 =(macroglossia), 3 +2F=(ankyloglossia), %29 Z(cleft
palate), 2 ¥ & A (bifid uvula)

=) o} 7}tk Z(hyperdontia), X| o} 34 Z(hypodontia), 27| 2 %(peg), L=
(pitting), #] 4} 3)3H(hypocalcification), ot} o] sHenamel
abnormalities)

g 23 (prognathism), 225 F(micrognathia), o}=) & ¥
(retrognathia)

o Adow set ear), AL oF Z(preauricular skin tag), H3 #u}LH
(folded pinna), Z+&Z(microtia), ©]7H3& 4 (hypoplastic ear)

o] 47 (webbing), &S %E-(short neck), =& 3% (nuchal redundancy)

s 718 o] ¥A

&5 (Chest)

E X (Abdomen)

A 217] (Genitalia)

¥ 5 (Skin)

ArA] (LLimb)

% (Spine)

o} SF(supernumerary nipple), WA 91X FF(widely spaced
nipple), &4 & -fHgynecomastia), 5= ¥ }<(barrel chest), A7t
(pectus carinatum), 257}<&(pectus excavatum)

B2 Z &2 (diastasis recti), @@ Fu](prune belly), Wi HF&74
(umbilical hernia), ®i 37423 omphalocele), &3 &(ventral
hernia)

2 = $1/" < ¥ Z(epi-/hypospadias), 2H &/ 7 Z(micro-/macropenis),
ZHE 11 8H(cryptorchidism), 32} 4 A 8}Z(hypogonadism), =<4 & /]
tjl (hypoplastic/hypertrophic labia), =& A2} 7](ambiguous genitalia)

A (cafe au lait spob), 41744 & (neurofibroma), A =7 o]+
70 (axillary freckling), %= 2494 (port wine nevus), A4 4% 24| 5}
HHhypopigmented patch), & #F(hemangioma), 43431 ¥ (bullous
lesion)

<=3 o] A (simian/Sidney/Hocky-stick crease), <&7}gto]At
(syn-/oligo-/hypo-/poly-/clino-/ectrodactyly), kA1 tj
(hemihypertrophy), €& ] Autet &(rocker bottom feet), H2ZF-F
(lymphedema)

=13 (scoliosis), #3F31kZ(kyphosis), & 3% v3(ordosis), 5
<47] & A o] “H(spinal dysraphism)
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O WIARII} olBH A F HAY F Yx =

AA A3 (- g, #eh 555, A2
T8 (o -cleft palate)
Al &¥8 (o -cardiac murmur)

E-X (o -hepato-/splenomegaly)

AT o] F (- &4 o1, FA7F E7Fs, red reflex &4)

O oty AR Z ofgfs} Be 270 Mol A BY AT2E AAudo] e AX
s 249 4 Arlol B8 FoF "ast g
F4 A AA AF 1D FOIE FHL 4 2 AT e
RO ) F ol AL 679 o FolE A4
E7}%7] AY o Fo= BolA
w2} 7] oA gl P o 454 Lo FetHs wetns] Bils
2o W zEd TAE BYA @S
SRR 46719 o Fol = A%
A9 WA YA = JeERIA e

F A2 £(Hand dominance) 18714 o]zle] B

271 ML= &2 kol AA 13
A17] 1074 el Fo} Fojx= A= 29+
334 7k ML= YA B
3 & u-S-(Hopping response) 187 ¥ o] ZFox= UEIUYA &g
o] B3y olfe| F5% 7I&S doiviyd  (FA)
F] vlEols 24MNL7A T nGAF o2 ALtste A8

O Agd JSAZE ol g We&s waglel AAstr] fsta] A I8 Ald=
WES Haart AT A2AE ofefet o] vhEo AT A

14) A dfroke] 473 212 Korean J Pediatr 2004;47(11):1142-1148
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2) G AEAA FA2AA dig 2 A UF 7] (Step 2)

O A GAA HE7kel o3 I ol ito] FRIEH F WA GAR g AY
H7t FAHNA wrd AEHA7E obd 8317 AHdiagnostic developmental test)E A Al gk
% EA3 AATSHAINDD)S g (2™ 8)

O WAV Agre W b F23 Y F F2 ol Je] 474d wAA
of glitpell wet FepAm, HZAF WA AT Eehe] BRE AHAYAN N EFUA
o) Fuj% olg AR F2S v

O 27FA oo I Ho AAT AA@F@doNA 2 TFHA o] AA)o] A= of
AAeZ= Aglobal developmental delay, GDD), F& &% 999 Aza B do)
#zE v %eA Alpredominantly motor delay, MD), %592 A3} A #1A)
U Z0A59] ojito] &= uw] A wln|(cerebral palsy, CP), F& o] do Azt
3k wrdx o] #HE u Al ol o) ] A(developmental language delay, DLD), 1o &
o]l ZoWA gAAT H ASA Ao £A7F A e AS AH=HERA
of (autistic spectrum disorders, ASD)E g AAGEAA olgt= Foje FZ 54
ol oY yolol A AREEH I, HLAH AHT F Je ATHAE AAE F Us
Al o] F2o] ARolA= A X*%Oﬂ(lntellectual disability, ID)gl= &A1& AME3stH, QAX

A% Bl A3 599 Aol Y= ATE YAL

Z
)

O W2 AR HE B AP whet ARl T WY o B WP A %
997t S7E Al B

O 37l =7 7 A= 3 Bz oz ARE 5 e 223 AA =78 A
| AL dFstE AA A5 wet TEHEIPE FasA A
gatel ARl wel el M EEshd eI =4, l
= (o, d<d fobg AsAHAL <€y ote g AsAHA %
(e, SELSI, PRES %), A3 8% 7} =<, K-CARS, K-ABC )& A& A& FHF
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Step 1. HE7} H7|
- ®WE T HE HH (MH,BH, DH, PH, FH)
- HHTE, PEOBEE WM X AN AL |

ofL| 2

deE’taa

Step 2. TE FAREI
- BUAHM {dmgnnsu: developmental test)
- MZACHES WCH(GDD, MD, CP, DLD, ASD, ID)

a9 8. B AAEEAS e 5= step 13 step 2, 2016 AFF At
(Figure 8. Step 1 and step 2, for all neurodevelopmental disorders, 2016, suggested by

research staff)

O A AR WRTA, DN-NAAE WUALIAA 1% o, A, 222

ASET, dERAN, LolrleA 4o, 28 EREA &= A

o] Ao}, DSM-5E MAA Zoe= HEA, £ B

WA 25EE 599 Avo BFEA A Hen, 1 %ol aduue wE A
2 o

AedEdgdel Anor Fda HAL. FAAA ANxAEdde Aws)E
gev 2o

DSM-5 Av| 29 EGze] Ak7]E 19
A Therd el 23 AHH o 4aER A8E dsuRel A% g, A %
= oagEgd A g RE bl LB R B e A4 oF nolFs] 9ol
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TA A S WAk W] (Autism Diagnostic Interview Revised, ADI-R)16-8 w}gfo 2 A2}

1

Questionnaire, SCQ)

SCQ
diagnostic interview for caregivers of individuals with possible pervasive developmental disorders. Journal of

autism and developmental disorders, 24(5), 659-685.

Psychiatric Association, 2013
16) Lord, C., Rutter, M., & Le Couteur, A. (1994). Autism Diagnostic Interview-Revised: a revised version of a

O FEluetels &

15) Psychiatric Association. Diagnostic and statistical manual of mental disorders. 5™ ed. Arington, VA: American




HAoH, Fr g FgAA obFe AFAHEHGN o} HHE F4E EolEe BT

FRE AFEAY

- Berument S0 olshd, ¥ Wt 158 04U W AMiAEGYY APFOE
BRY Ao AnHT Qov, A5t ¥25E AdigEDgelst BAD Fgo]

He 448E oy

. oA 2008190 o2 WelE|o] K-SCQ7E WRHE v} Rlom, Hu) BRE A7

oA Ee SCQe) AeHnT we W4el 1240] Bk A4 FBYOE 4EH7

= H98. obAA FEH BFE ATE BRF EF/E S, AdANETY
A7 A R MPETE B8 5 s A

O WA folu@ ASD F4S UEITHE, ASD o RE 3 ¥ 5 At AMT
Awd Gorg sAAA BRIk, WY, A5, HAE PE D obEI AFuG
& T PUAH B AWsorF. AH FEAEI ATE REYF] FHE
E olE Bao] Wa P SW o] Wad =7 (o ADOS HIE ol 8T & g

O YAZtE AAG PeAA WS 2Nk oJstA WA A, AL AAD,
AEsA W), ol W oALE BT, 5% Bk Fol Wad

L elsE gotET P

5. A AHEZHTNRE 9T

Scale (see legend) Uses Age Range Method of Administration Population Studied Scale characteristics Reference

ABC screening children parent rated AD 57 ifems, scale 14 Krug et al., 19804

CARS screening children clinician rated AD 15 items, scale 14 Schopler et of., 1960*

MCHAT screening toddlers parent rafed AD 23 ifems, yes/no Robins ef al., 2001 4

CSBSDP-T-Checklist screening toddlers parent rated AD 24 items Wetherby e al., 2008%

ASQ screening child/adult parent rated AD/AspD 40 items, yes/no Berument ef al,, 1999%

AQ screening child/adult self or parent rated AspD 50 items, scale 03 BaronCohen ef al., 20014¢

CAST screening 411 years parent rated AspD 37 items, yes/no Scott ef al,, 2002*°

ASDS screening 5-18 years parent or teacher rafed AspD 50 items, yes/no Myles et al., 2000%

GADS screening 322 years parent or teacher rated AspD 32 ifems, scale 03 Gilliam, 2001°!

ASDI screening child/adult interview + dlinician rated AspD 50 items, yes/no Gillberg et al.,, 200172

SRS screening 418 years parent or teacher rafed AspD 65 items, scale 14 Constantino et al,, 2003%

ADI diagnostic child/adult interview + dlinician rated AD/AspD see text Lord et al., 2003%

DISCO diagnostic child/adult interview + dinician rated AD/AspD see fext Wing et al., 20025

ADCS diagnostic child/adult semissfructured interactive session AD/AspD see text Lord et al,, 1994%¢

Note: ABC = Autism Behavior Checklist; AD = autism dlisorder; ADI = Autism Diognostic Interview—Revised; ADOS = Autism Diagnostie Obsarvation Schedule; AQ = Autism Quotient: ASDI = Asperger Syndrome
Diagnostic Iferview; ASDS = Asperger Syndrome Diagnostic Scale; AspD = Aspergers disorder; ASQ = Aufism Screening Guestionnaire; CARS = Childhood Autism Rating Scale; CAST = Childhood Aufism
Screening Test; MCHAT = Checklist for Autism in Toddlers; CSBSDPTChecklist = Communication and Symbolic Behavior Scales Developmental Profile Infant-Toddler Checklist; DISCO = Diagnosfic Inferview for Sacial
and Communication Disorders; GADS = Gilliam Asperger’s Disorder Scule; Parent = primary caregiver; SRS = Social Responsiveness Scales
Nole hat these instruments may need o be revised to provide evidence of validity for DSMe5 ASD and supplement but DO NOT REPIACE elinical diagnosis

O FfrotadZdadx A7lol st Au = EGAN(ASD)] Ndd A

W 9714
- 9Nl olZW BEASL o] %W AP ol wddoln PFe| W w
o17] AAF. metd o] Al F7E BAL YeolE BFHL R H9e

17) Berument, S. K., Rutter, M., Lord, C., Pickles, A., & Bailey, A. (1999). Autism screening questionnaire:
diagnostic validity. The British Journal of Psychiatry, 175(5), 444-451.

18) Yoo, H. J. (2008). Korean version of social communication scale (K-SCQ). Seoul: Hakji-sa.

19) 258 £(2015). F=old ASH AAFTAHEA Bt AT AobdAdAA o, 26(3), 197-208.
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A B 20
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20) Rogers, S. J. (1999). An examination of the imitation defects in autism. In J. Nadel & G. Butterworth (Eds.),
Imitation in infancy (pp.254-283). New York: Cambridge University Press.

21) Ozonoff, S., losif, A. M., Baguio, F., Cook, 1. C., Hill, M. M., Hutman, T., Rogers, S. J., Rozga, A., Sangha,
S., Sigman, M., Steinfeld, M. B, & Young, G. S.2010). A prospective study of the emergence of early
behavioral signs of autism. Journal of American Academy of Child Adolescent Psychiatry, 443), 256-266.
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EARAR] AAVEH dZ2¥HE FHeste Fdd3} o2 DiGeorge ¥ (22q11.2
deletion), Williams &% (7qll deletion), Noonan &% (PTPN11, SOSI 5), Alagille &

FFUAGD®] D+
A dzpe] FEEAY Aol Hah, HyGJANF ARl ofidd u HpHAE AFYD

g

P
filo
Ay

s JAHA Y AAVLAD HA
YA P AANLE 5HAAL JAT
SAE ARSEN U QAT Bash)

w FdolA dFg YA AE We 5T AR A= v=417 7483
oL ]%*0}4?‘—}5]4 AR S ZAZE AR =

AA GG R Az =l gk o8t Hrio tfgh /A F(practice parameter)2 2003
n A7 78] of| A I ESE vl 9l

EAAAE AT + gle drode e wEk H MRL MAAAL FH XS
S, MECP2 2/, diAtel A 58 A3 E S AR

2003 YA HANA = Az HAbel thdk A e-&(diagnostic yields =4S Sl

E 3. 2t HArE=o| FIEhg (2003, 0|=2AlZDbEkE]) O

AL At %

= MRI 55.

HAA A 3.7

HoF X S5 HAF 2.6
MECP2 Aarz

o) AFo] A A ~1

4R 715 A A O o AL A A]), ~A(Al A o} AL m] Al 3 A])
] 3} ~1
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Confirmation
testing

v

no

Diagnosis

Dlagnosis
Suspected ?

Established?

Counseling of
Family and -

yes

Microarmay

Fragile X testing

Consider metabolic
tests 1

Diagnosis

Co management A
planning begins

Established?

Metabolic Tests 2
Brain Imaging

Gene panels (eg,
XLID, Rett syndrome
variants)

Diagnaosis

yes

yes

established?,

Brain imaging,
Consultations?

Diagnosis

a7 3. AALEAAGDD) ghAte] o)ghs Hrh 55 :=(2014, V]=Aop3t3])

(Figure 3. algorithm of medical evaluation for global developmental delay(GDD))
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nEA A Tes ol mEaclHets e RS vRow F YAXNYL T 2ol
Ak (18 9)

HE7]
¥
Step 1. HEZLEH7)

- E TSt 24 H2 (MH,BH, DH, PH, FH)
-UATE, HHOHEE A S HEEE JA

ol=]

i

W 3

ojL|e

dEEIER
of
Step2. W HUEHI}

28 =EHA (developmental diagnostsic tast)
LT T T (GDD, MD, CP, DLD, ASD, 1D)

re
u
m
il
re

Step 3-1. 7| 2 ZH AL
WA BN
{formal hearing & vision exam)

L J

ofL| o

Step3-2. 14} AL
- HSTAL I tier

- CRAFZE AL 12 tier 28

- HFEATA DY

- X|EEA 7

sy

N=AH =l

o Step3-3. 24} Z A}
- BETHAL 2 tier 1
-CRAFEAL 2nd tier 2204

¢ 9. AALEAAGDD) ke A1 AUH7E B4 (Step 3), 2016, A7 A%

(Figure 9. Precise evaluation steps(Step 3) for causes of Global developmental delay(GDD)
patient, 2016, suggested by research staff)

(1) ¥x}7 AK1st line investigation) (step 3-2)

O

E4UAS AT F e AALDEA AR N dAHAL FEHOo2 A who] =
z2ojgo], AR 7T thatoldd o] e AEAA, HIYFHMHEGER 1, A, =
2AAFAR T, FAETAB LA T A= B, AHE/AE AA Ade AS

A A o] 2o g ol = 71ES] AMA A vls) IMb wRke} mAl A g FH7A]
gelo] 7heste] Ae&o] grjdow MAHN=
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K

o F AT 2 AR DI e k@ 1Feke] ATARE Bt AA A nio]
azolglols Adste] HAVTAD B F 7-12%04 oL WAL = AU
Fe 539

ol 3-4%29 &g Kol FMAA A vl 2-3) =
o

AaA ol Zzolg o Fol A ofF delurlE 2 B FriE Hol X %oy
FYANHE oln] A=A Held T AW A, v 2 FHAA HEE A3
AN ARs T ol FudE wWe w9l Wastiy AAH ARHAAR FH

9e
A Aol Az olgol 7t U WAXE FHALL Tejste] SHAAL AU F
B AALIAD BANA 24 W GAAGANE SRANE FHF

=
HZ A5 73 diAteld Aol FUkstHEA iAol B HALE AFH o R AT
g st FAY

obg] ®i vFioliels|(2014W)PN A FHEe X8 JHed 13 tiAel AL 5
o2 dF HAae FUdlA Aol AEA AT B AFE ERYUJ]E AT F
= AASIEA A Ao A A} A AAAIE =S

o] =417 748151 (2003' @) el M Y4 o2 GDD7F FAHHE Akl BlEo]Fl o
ALl A AALE AT Afo TS 06-13%2 Hustga, 7Mooy ZIAE
Y AZFol Uv AolE D& 5% HITOe R BUSS7] wiiol] thAke] A AL
£ 1A HAAE %—idéw rot, 2011 v a7 #48t35)96) A= GDDY A 2 Aol

%3
B A Aol gAY AT P AeEH AAEE FRO| oteh 0.2-46%E
®ashel 20039KT Fghgo] W4 ol AL & & e

2
o2 2ok s 8| (0P A DO R Aol RS BaM AHg ] AAL
AT 5 gl ATE 15% MR A Bustm Qou, AR b AL
AgaiA Aven ARE AReE AolE A4 AHE 8L 5 A A
of & Qo FRRYL, Felute] A5 FAE ATY FAAEL Bus 9
A BAT AFES WET 52U Ao B ok FEL YA TR
Ao FAG

6. ARt CHAFMEZ AL SH2 (201414 0|2 Aolzfsts] XH) ©

A A

Amino acids
gy Homocysteine
Acylcarnitine profile

Organic acid
GAA/creatinine metabolites

B
&

Purines and pyrimidines
Mucopolysaccharide screen
Oligosaccharide screen
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A2 vF FHAAE obst 2 YA SHol AL W thAel AT FH
S ot mEelH BT Byl WEe] Yol o] FaF

7. HHALOIMZADL o8 = e sAlel Ui 57 W

Ak o] | sl e B oy 24
CRPEERES . 9 o)y

54 deH o W=

olPEF e ¥ TH

e o A7 o

744 e 7]
A2FFINTFF o ALY 2k

ry
™
ol
ki
2
ol
=L
[ ]

= lactate <%

o
=
)
[ )

¥ = ammonia A<

& 3 creatine phosphokinase 57}

@)

NG Aol ARES 1T W CTH MRIE ABT 2 F4%
SAMRIS) Bl s o}d FRE BASAL RESAT T HATE, UFD), B
A, 2N AE, A0 EAAY AF ol SuHw o 0% HAA 7

FaAT AL F YS

kAT, HMRIA AR o]dAd BFE7F 4T =8 F5 AL ofyn, o
frotoll A AAF A L3 WA (sedation) x| Zoll thek Foj7t BLF

B AFE 99 22 AFs uEste FHoHATE, UFD), 2, F421745
A AZ, AAeEAAY AF Fol FEol e dlEs & F e AALIAASH
Aol tisl /delel doho] whet H MRIE daHAE 18E AL FHF

w2k gl Qo e Fo FAo] oW HAHAE dAHAR 1HE & e

o]z} AH2nd line investigation) (step 3-3)

olxtd B Al = At A B 4ol gl ¥ MRIE A#aA e A5 A3
B g doH, MECP2Y FMRIZ: 22 55 FAAHAL 718 AR 7hed tidol 34
A 58 o] Aejol whel o] XA AL (2™ tier investigation)® nE T £ AL

) 2A A B35 ARV ot FMRI 2 MECPZAAE A&EAQA FH kX
TFT 9 Rett3F9 EAo] gle AALEAA AT T2 wtet 1.5-2%
AEo FAES BTy s, IWdAE B#Ed d7AIArE R, RE 78
oA A Fe] GoletA]l 7] wEel UFeAte] dekel] we} ojAHAIR APy
e FHF
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A2 AAs Arl~ F55 AZRANANA, MECP2 FAAZA A= ofofo] | A
S~ T35 A™A] FAolA AASH Id FAPES =Y F Jdva RiFHA
o, E3] FMRI R A A subtelomeric microdeletion AAIS A A] & A=

E

B Agetel 93 AW o3 mW ANNE FHEL AT BY + A

O XA#IR A Ao (X-linked Intellectual disability, XLID) #XAlad, ZpA|chd<EAlAA
(next generation sequensing, NGS)3} & 7|¥H-& OP“ AAAANE FHA = Fou

ATE EIF 55T RN AL 1 B 5 AS

O mFaolHetaQl4dYl A 13 iAol A Hee] WaSA P
e Aol B AN JEUE Telstel 54 A AL 23 Aol BAAR
2D 9. old 55 Ul dA FBe A ge Addel YA,
el e g1e 9la F48

!
o et BATeE AAL ANl ALE B4 0E AR A A
WA ALSH Wlamstel AR o 14% 744 AR  Aoka Bastgsd, 25 ol
E oAl NS A% 9 A3 FL4S Uehd

O w=20}3738+3](20061d)"= GDD, Az A (Mental Retardation, MR) 3zlo A =
o8 Agsts oAk AEAAle] Aol Awgo] Yomg uARH Y £
AR oA o) a7 BAE Aol FIHHA AEF ol gaAE U g

O 2014d Wyt ZFANAE A 87} 7hsd thAatoldd o7 ofg e} o] 897 HEE
A ABFR A2, FEAA FAd A X5 7Hs tAre] gl ik A AP
@GS FHAH, B 7R vt A ol T]Ed A Aol ALY A e
7t AA = o okt ar A QHgH
: amino acids disorders (12/89) / cholesterol and bile acids disorders (3/89) / creatine

disorders (3/89) / fatty aldehydes disorders (1/89) / glucose homeostasis and
transport disorders (2/89) / hyperhomocysteinemia disorders (7/89) / lysosomes
disorders (12/89) / metals disorders (5/89) / mitochondria disorders (2/89) /
neurotransmission disorders (8/89) / organic acids disorders (19/89) / peroxisomes

23) de Vries BB, Mohkamsing S, van den Ouweland AM, Mol E, Gelsema K, van Rijn M et al., for the
Collaborative Fragile X Study Group. Screening for the fragile X syndrome among the mentally retarded: a
clinical study. J Med Genet. 1999;36:467-470.

24) de Vries BB, White SM, Knight SJ, Regan R, Homfray T, Young ID, et al. Clinical studies on submicroscopic
subtelomeric rearrangements: a checklist. J] Med Genet. 2001;38:145-150.

25) van Karnebeek CD, Shevell M, Zschocke J, Moeschler JB, Stockler S. The metabolic evaluation of the child
with an intellectual developmental disorder: diagnostic algorithm for identification of treatable causes and new
digital resource. Mol Genet Metab. 2014 Apr;111(4):428-38. doi: 10.1016/j.ymgme.2014.01.011. Epub 2014 Jan
24.
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disorder (1/89) / purines and pyrimidines disorders (3/89) / urea cycle disorders

(8/89) / vitamins or co-factors disorders (10/89)
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26) Jimenez-Comez A and Standridge SM. A refined approach to evaluating global developmental delay for the

international medical communitiy. Pediatr Neurol 2014;51:198-206
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o o]9lo] ¥ MRSHA} Hdho] =88 &

=. ol

FAA AAE AR BEo] wek A AR P4 G A

al

(e}

S
o=

(CP or Motor Delay

Suspect PNS disease

{

AND/OR l

Laboratory study
Muscle enzyme
(CK,CK-MB...)
TFT
Genetic study
(Cytogenetic, FISH,
Molecular genetic)

/\

Suspect CNS disease

l AND/OR l

Electrodiagnositc study
NCV
Needle EMG
Repetitive stimulation
study

(Figure 10. Precise evaluation steps(Step

Muscle biopsy

Neuroimaging study Laboratory study
MRI Metabolic testing
MRS (Urine, Blood, CSF)
cT Genetic study

(Cytogenetic, FISH,
Molecular genetic)

a9 10, FEEEAA (MD) Fxpell A o] 191 a7t 374 (step 3), 2016, A% At

patient, 2016, suggested by research staff)

3) for causes of motor developmental delay(MD)

(th &24 Aojx)<A(developmental language delay, DLD) &x}olA 2] A<l HLUHF 7}

O

28 A37F glo] do] Ao g= AL &

L

hsok B (olF o], Aol AT HE, ofolst Rmste] AHQ FEAE R, o} 5

$). Uolrhal 81§ kel BAIZE glEA

fuls

&

AR e EAIVE fle A Aol HIUFE Al F. o] BIHE At
oj(language) &&e
a3t A

W oA 2HE Aol

2 1A FIHE Aldste QA Ast A=

: rlr

},

P =

AR7be Bl wek T b HAE B

1

1:1]0

o =
shelste] AEA Ao A7} Tt
5o ABE oA 2 2

Jol Wi AAE AT 9 A 2

o A
EA7F A=A B(speech) L& EA|7F A=A FES= Aol
=71 2 A wel Ao B ool Q1A 7] At wHkE S

=% Belstolof & o] ® X9} AojH7}
]_

FARE = Ja T A %

tkek ooje] ¥H3lyp #EE ¢ Landau-Kleffner 378 wjAIs7] 93 ¥ ubgd AL

il

aHs =

T A=

_{
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( Language Delay )

Heanng test
+ EEG

¥ 11, EEA AR ADLD) At Ao A1 a3 7 34 (step 3), 2016, AFZ At
(Figure 11. Precise evaluation steps(Step 3) for causes of developmental language
delay(DLD), 2016, suggested by research staff)

(@) A9 2% E QA (Autistic spectrum disorders, ASD) 3z} A 2] U<l AP 7}

O ABA gA&E D FEAge wde] EAZ YA, 54 Bl tE BRe
HEA gEuEel it A9 AMAHEDRNE T e

O DSM-NoA & AHFS e
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HFH AZbef ottt st s 6}11“& @zﬂi% B ofFo] BLERT ©
12-24704 Apolol gt o] 3S
g AZE Hol= Aoz BuFHA Q)
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.2 SEAAIES| FEHE (2013, OlF 2RMSt Y FEAAL) 2)

(Phosphatase and tensin homolog, PTEN)

AN AeE %
A whol AR i o] 10
Aot X 237 A4 1-5%
MECP2 o z19] 4%

Fodeolz g H4 sR20 we)Ed >25D9] 5%

a3 (karyotype) 3%
7] EF 10%
AtH| ~2H E GG ool A A ol= EAEo] Foy dd mE FFLS 2 HEo
2, ol FFY Aol A BaEEA Y Uik et FE3| o)FAXJA &
5. UEES UAZN = Ad, FAQZF, AN (failure to thrive), 4l 3 =}
22 AHF SAfol A= H 4?537-1% S HES g

mEZET o} %ol o] AFsHE
4 Agol WAy Es BHd s
0}1\2_

EZEdol 7504 gNT F AS o QA MERERGL Aol
o] ol Fabolu AWA A &AL Holl A tslAE tiAtel 4z AT}

rld AW, 53] AA, 3, AFe] ok 9 Ad3dd &4

27) Schaefer, G. B., Mendelsohn, N. J., & Professional Practice and Guidelines Committee. Clinical genetics

evaluation in identifying the etiology of autism spectrum disorders: 2013 guideline revisions. Genetics in
Medicine, 2013;15(5), 399-407.
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(th APAC (Assessment of Phonology and Articulation for Children)

() AeA%: W 34 ool A%t olFol sk olF FEel 2eee

off

=
=

tlo
f
o
rlr

@ AP 2 PR 2SR AAE Holk okF Ui, ol AAst Adwa} Al
q =

AAAS B B3
BRA gebEe A A Besed WG
)

Q) b= A3 A3k dub AA Mo ASASRE 5 MEF(ARE), I AsAE &
FAHAEE), LFHEY] HER

@ Az a4 g ou): ARE ASAHSRE 5 NI £ HFE Blad] AR wE
ZEeelE AEE & F A5 BEFY, LFE Hols T e dojst dZAEE A
o] 2EEETY9 Aol 58 AME F U=

6 A@A: AAF A= AR BA

©) NYFANE: 2ae2TE AAY Zoo] 7hedol e obs

(N =79 A= WALAE, AHAZL, AA-AGAL A& 25 74 dehd

®) =HEES T

9 9FH 84 2EeeUgo] HAHOZ o|FofA A dolEw FAHOZ ofw T
agle] A7 A= AA AHE F 9o AR AYoly AR F s AHE H
&= F&&

(8D P-FA (Paradise-Fluency Assessment)

(D A §a%: AFA obs, 2534, F34 o4

2) NN L 9 34 EAE 71 Y= ofsol} Al At FolH ket oAA
BUE Gt glon) Folgste AAxte] AAd wel Faste gAaBHEE o
FOE UHde ARAE AT W TIHES G

Q) At Ay Ax: AFE A

CEE ] 2
@ 2% A4 9 ofv]: BEAAYSFE SESD B2
A%

9

=

_L‘_'_'

E3a MBAYF WG} 2UE ARE o
T 5 US A REPFAE, GALFAEY} oo M W5 2OE
| g 3=

AEE A= + dom olE Fd ARG7MAY Folu YALEFTHE

(severity), A5 o <

(5) Al&qA: A=

6) AAYFH S 34

(N =79 A=
A eSS

®) THEZSF7:

9) 473 d:

5
= T ol 05908, =T 0.7619

29) 3= oid 2 4aks] A Qualitative Inquiry on the Paradise-Fluency Assessment 2009;14:363-379
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(mh) M-B CDI-K %9-f°}& (MacArthur-Bates Communicative Development Inventory-
Korean: Words and Gestures)

1) Ae%: 8-17719

@ Ao B P 8-174E Faol U FEFAEDIE Gholel aEEE L
Setg 5 Qe A AEES A

@) 4% A% A% AgE HLLEEE D,

@ Az A % oju): Ae] WE AFAGHA ALA, Bl R FHFEE &+ UL

G AR AAZF Qe A

6) A& FH o&oauahg AR BAS T el s el

=
8) =W EZ=3F5: %(K M-B CDI (Korean version of M-B CDD& Z71)
9 4448 F&4: ‘?ioi%”’*oﬂ AHRES Ae e dojdo e AEE & Ja A

(8P M-B CDI-K o} (MacArthur-Bates Communicative Development Inventory-Korean:
Words and Sentences)

D AgA=: 18-3071€
2 Aoy = o 18-3071€E ol . FESAHFR)7L o5 o oA AETEH S I
ot o Ade AIAY2EE AT
Q) A= A AF: dHE HAFEER ®
@) A= A g on]: Ao mE AFAEHA A 2x, o] @ FHFES ¢ T Ue
B A AAF de dAXEA
T AA Y ZjE UHErE 7sAdol Ae obF
79 "JQE: T AE =7 =4 AEEHAS
BIE:  (K-M-B CDI (Korean version of M-B CDD& &3}
B 84 dojtge] oH S e T Aol el AEE + Jdu A
=

N =
® =
9 <

|

(A 23 o138 ZAA} (Peabody Picture Vocabulary Test-Revised, PPVT-R)

(D ALA=: 24 -84 1171€

@ NG 2 AdojelsfHoly 8o F ol ojHES Hole oks WA obFe] o
Holl e AlZE@o] Jon ol HEor yxAdd HIAFAMLE Fot AAE AF
sta B HAAY Teke dols B 419 I8 F B 9o E AAEE UHY

Q) A= A3 Az NES AEE, SUHEE AER

4 23 a4 2 oo 7|24, HudALdEe 7 F ofsol s &N et dXe
£ Axtsta, o] diE £ BEH Hlwstel WELE et A obFe F&
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F ol

R,

N =79 A= &
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X

=
T
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=
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- X8 o]F ¥ 74 AHReceptive & Expressive Vocabulary Test, REVT)
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© ABFANY: AT Y58
HolAY wo] Aol AFHE B

D) =79 A% AL NS} WA AT BE 2L HOoR AFHYS

®) FHEZSFT

© 9FH FEA: AADIAL oA AA R D ARARR o § A F3
YA BHIF AN AR EH}E FAsed BE ¥ F dov 53 A
o3 5 wla S A7l BEY & U

O
ul
—{n:

]
4

&t

(<3

ol
d

Gh FE4v olsiy AA

D HgA=: 4-94
@ AdThg 8P dojolsit TR Mol ofelge Mot ofF By F 57 £F
o2 A Qor 1Y ARE AAT F obEolil BEFFS ST ) 19
F BaERgel 9t shie 19¢ =S @
Q) 4% A3} AL Aol ©E WP FAE, JDE P} FEANAYE,
SEE)

671 A
@ Az sy 2 oon): A %

S
OIN 4
ofd
4l
3]

(5) AlgA A4 bl

6) NFFHA G Ao @Aofols, FEoHE o3t oHFS Hole ofbF, e
o] &+l (Specific Language Impairment: SLI) °}&

(7 =79 ANI=: HAA dEEo] sk Cornbach alphays 975002 w9 A Z L AoR
et or, AA-AAAL dAEE AT 894(p=.00002. 2 =4 =5 A

®) =WEZSF5

(9 V3 F&A: doprdidole] iy Hrh, A5 W A A =
B Aol o8 e obFol AF ofFuid A fAXE g

b Aol A s2Y HA

(1) Ag: 5-124)

@ A 2w ) obF oAk B4l Ao BEE 19w RelFv 1 19
3 BAE AN RS ED UGS

@) 2% A3} A% AR PYES BRUX, MBS, dwE Ao

@ A% A4 R v U o, A FE, VA F Fe 4
2 5ol MBS, WE, BEUAE AEY 5
oA ofelge Bolt WF % e} oETe Hm

6 N A4F Y o

] o] X
6) NWFAU: FP71e doldd Ad ob%F, Aojd FUHW 27 s|&o] REHH of
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(1) PDMS (Peabody Developmental Motor Scales)

(D ALA=H: 0 ~ 54 11714
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= 26744 (&
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- s 2EAT
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7HA

3

3%

: 37HA

_&O

DEEEREEE

o

| &S Al

6) A&k AL =2 A BAL, 2FA A B A

T A, HA v,

@ 94 2 FA% 1S 5

(N ANBFHH

AAZE A5 0.96-0.99

= A

Al E

8 =79

@ & gon, wuy

oo

i

(1} B-O test (Bruininks-Oseretsky Test of Motor Proficiency)

D) Aed: 44 071 ~ 214 1171€¥

(2 A &h
(3 AlYH:

)

AEE Bol AL oA A

—

~H

il
(-

Subtest and total test standard score, Percentile rank score, Stanine

7 A3

(Standard nine), Age equivalent scores

A
®) 23} 4 5 o)

- High, above average, average, below average, Low

6) AR oA, 2l A 2A}, B A 24}

o W] ool Qi obF

@) =79 M= HAAAY AF=: 0.77~0.88

ol 58

4

3

ol o]

3. opgele] 7153 HrL solA#els) 2013 p7l

w3

oA

2

3]

30) o
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(th AIMS (Alberta Infant Motor Scale)

W) AgA: 0 ~ 1872

@ AW E: e Ghok 8 At dAHE G

@) NWEH: 4714 AAGNA F 58 FFS AW AE BB oG
- Q=Y A4 2132

AN 95

1A AANA, ot SH ol g B FF AlE MF (window =
wel, 3 Aelo] Golrk & & b FEL BAYE, G 4 gl IR B
2 Bols dEom WisW, et 2 AAGA W9F (window) o]
AT W (window) F B FBe| FACIR, A4z 4744 AM ] A
% AN A A4 T
@) %% A% A v WP A5 - Gue ol AR MRS HA B
Mool volo] mA el et MBS W4v) dole] BF FE2L Uehd.

ol
6 23 84 5 ou: 25 B FES WEY dAerE Frisiy, e Ade Igdd
6) A& oA, =2 A ZAL
(D NFFHNE T2 A, =4 vpul, Ad4G 8 334 H3d, 2207344, o532
& A 8 /A A8 S
®) =79 A& FAARE A== 0.96-0.99
9 =HEES T F
(10) 943 #F&4: Ffrote FLES HIIFoEA, TFAAA o2 A
B 299 2L HristH, W3] Wsleles obsE ¥ A

r-lo

7% <)

PN
&
'1:17]' é- =

I8

i
<)
Q_
AN .

_4

() Movement assessment battery for children (movement ABC)- 2nd edition

D A&A=: 34 071 ~ 164 1171
@) AP E5x2ds5gd oJEgo] e obF
3 AFH: Z FriEgES TSRS oo HTE wir]al FUHH R AAYXrEE F
B, AAE, A 8APE 94
(4) #& A3} A &: Total score, Standard scores, Percentiles
G 23 4 L ou]: AsT A 2=(Traffic light)
- green zone: normal range(above the 15th percentile)
- amber zone: ’'at risk’(between the 5th and 15th percentile inclusive)
- red zone: definite motor impairment(at or below the 5th percentile)
6) Al3AL AL, E A BAL, YA BA
(N ANYFHAN S 525l oJE &l A oFF
@) =79 A= HAAZ AF=: 0.91~1.0, HARA A2 =: 0.62~0.92
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(mh) PEDI (Pediatric Evaluation of Disability Inventory)

D) Aga=: 670L~74 671€¥

(2 AR FEE /RS AH o5 2 A E

(3 4= Az A#E: 7153 7]% (Functional skil)g<d
assistance)d Aol A A, TEHSF, TF3 HF A=

4) 23 a4 5 ofn

3} RBEAS] =L (Caregiver

: PEDI®] A} A3e] e w5 %+ HS(normative standard scores)e} %+ 3
(scaled scores)® A A

e B8 A4 W2 5003, A 1002 £2 MLl 30~700] Add

om gk

= Age 0010082 AAHIL, 57 5575 olsy 7le F5Y F3 9ol

=28 ol

iy

=

L

(B) A AF: AL, AHA BAL
6) NAFHRY: 670L~TA 671 € obFolyt B [ 7]Fo] =¥ ofF
(7) =79 4212 =: Internal Consistency: (Cronbachs’ coefficient «)
- Functional skill scales
self-care 0.99, mobility 0.97, social fun. 0.98
- Caregiver assistance scales
self-care 0.97, mobility 0.95, social fun. 0.95
- Inter-Rater/Intra-Rater Reliability
Intraclass Correlation Coefficients (ICC) : 0.95-0.99
- Inter-Respondent Reliability
ICC: 0.64-0.74
®) FHEESFT WA AFv} glon] Fotsat FlokEe V54 Aot sl A
o2 GehtAw FYEEI} o] IR E S
@ 948 F84: ob5el

U FYoA 7]53F  FH(capability) I} FIAH=
(performance)E B7I8teE =72 FFol Al7oE H7F 7Hest=S AdE. A5 9
= T EZ78 JA5E AT H‘D‘r AFOE A U= Vs FEES AFIIERE

2, oot HAl o

Golol mste] EP4ol ol FEAXE oty + glom
TR 2
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(»h K-DTVP-2 (Korean Developmental test of Visual Perception-2nd edition)

(1) A8AF: 44~8A

@ ARPE: A A5 B FRHE A5 712 H9AAE £F-da AXZ oy
NA-2EEH T RN AR RFAFE FANE QU NG BRIFE Q)

=]

=

Q) A= 23 Ax: AANHSTE 2z FHE z2ad A A
(4 23} 34 5l o]

FH5 | 71e%y | wEe
17~20 LR 2.34
15~16 T 6.87
13~14 Bt ol 16.12
8~12 - Ria 49.51
6~7 " olst 16.12
4~6 by 6.87
1-3 m-¢- dF 2.34

HAA 274
DTVP-2 % Bt
ARAL | WEEY | ATEFH
8- AL 98 94 90 95
NZ-¢5 % 96 95 91 95
Luk A=) 2t 98 95 94 96
@) FWEZSFF: T EES o] FolW. FEe DS W84 1171€9] A%< 671
4 992 Uro] B 10709 d"Tes e te 74 d%¥TEE 10084 23 A
A 10002 FAEE EES Hokells Adnlgel] el of 3% A obsxE E3
&4 AAZ e wd % z

©) 2=
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(Ah K-DTVP-3 (Korean Developmental test of Visual Perception-3rd edition)

(D AR 44~124
@ ANAdE B JEA =TEN ARG G-TEE R
[}

S 40l A FAFAL, A7
Qe oFEES doR N5H FAY BAE

INZ-2 5 EA Shobm A Ab&
S S 244 BAE

: 3 Composite index scores
- Visual-Motor Integration Index
- Motor-Reduced Visual Perception Index
- General Visual Perception Index
: 5 subscales
- ¥-¢ ¥-%(Eye-Hand Coordination)
- w2} 18] 7](Copying)
- 274 -9 4 (Figure-Ground)
- N Z+7 ##)(Visual Closure)
- g &4 (Form Constancy)
) A= A AF: AAHFE 2z FUE Z29Y A A
4 A3 a4 g ofn
CekAA A 2 SRHEE Ao V=
DA - A AR ZAolU A - E R T oA AA ARY xEHTE
(= S AL el e et B B i |

(5) /‘] 8§X}; 9]/\]-, Z(_}Oé];‘(]_‘r:_"__/\]_ %

|
A7z sEdel A4S Holeg § StEA AE Hole frot ' olsE
(N =79 AE=
. Internal consistency
- 3 composite indices (all mean « coefficients >0.92, all ages)
- 5 subscales (all mean « coefficients >0.80, all ages)
. Test-retest reliability
- composite index score 0.87~0.90
- subscale score 0.70~0.85
. Interrater reliability
- composite index score 0.97~0.98
- subscale score 0.97~0.98

Q) THESZSF5 72 stdEH g 3= ik age equivalents, percentile ranks,
standard score AAIE. o} HFIE A S

9) 943 784 AR s wD TS S JAEA AA AR 7]
of ARE WG F on, AGAEY SEFuS #d 2209 AR S HAFse
= 83 =3 2nd edition 3} vlwdte] AHNE 124|744 =283, vtg3} A &
HE wjAlEt AT Aol o, ofF =molE WY HA FskE



(°h) MVPT-3 (Motor-Free Visual Perception Test)

(1) A&<A7: 441~95A)
@) AN 2 I MVPTE 25 A4, W

o] raw scoreE A&

: MVPT-3% A= th3f o] 8719 AlF-gder 7

- Alz+# ¥ (Visual discrimination), &€l &4 (Form constancy),

- ANZ+4 &7]7191(Visual Short Term Memory 1), AlZt2 4144 1(Visual Closure 1),
&3t A9 (Spatial Orientation), - w7 (Figure Ground), AlZ}2 A4 2(Visual
Closure 2), A1Z+& ©@7]719 2(Visual Short Term Memory 2)

D% 6571 FEQAY 107 = 1-40 FE7EA T AASa, 114 o] gl s 1485

e AlZste] 658271 A AE

3 A& A3 A% g, 25317, JAEY, s =

(4) A3} 34 2L 29Ju]: The high score is interpreted as a good visual perception

9 w9 B AR5 A B & e 9

i

=]
1=

i

Verbal Description Rage of Rag.e of Percentage in
Standard Score Percentile Rank Population
Very superior 130 and above 98 and above 2
Superior 120-129 91-97 7
High average 110-119 75-90 16
Average 90-109 25-74 50
Low average 80-89 9-24 16
Low 70-79 2-8 7
Very low 69 and below 2 and below 2
Raw Score Age Equive. Raw Score Age Equive.
20 or less <4-0 33 9-6
21 4-2 34 10-6
22 4-6 35-40 >10-11
23 4-10 49 or less <11-0
24 5-2 50 11-0
25 5-6 51 12-0
26 5-10 52 13-0
27 6-2 53 14-0
28 6-6 54 15-3
29 7-0 55 16-7
30 7-6 56 18-0
31 8-0 57-60 >18-0
32 8-6
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(@) /\lﬁﬂ-iridﬂl%: S, Odzl, ’\174]72}0117}
N =79 A=

D THAM0ME TG E 3 AR ARA A EE 08701, 7F 114 o4l A A
7t /ﬂﬂ = 0.86~0.90¢
®) FHEZSFF: vFollA HFEIE AP35
2 MVPT-339] g0 FF3) 2AdS AP
9 933 F848: 2adyd, I3, 737 5o g AE7MssH, learning disabilityyd
A7 A= lcl*éﬂ}ﬂl gholEo A ALE 7}‘—5—

o

W, FUelAdE @ Fol 4 mae

(A) VMI-6 (Developmental Test of Visual-Motor Integration-6)

(1) A&7 24]~18A]
(2 Al 2 AR st dF ZoE 2714
VMI 6th Edition Manual& w2} Al s)
Q) & A3 A%k 2E A, AAEd A, T AF AA
(4) A3 )4 L ou]: 0-30 points, 57} EE&FE A G-2%5 S
6) Az A S A QA AL AdA =AM A¥E 5 A27T
6) AFFH T A, &5 F&ol JAEHE Fots
(7N =79 A=
D 23w o mEE Aole e
: No statistically significant bias between genders or ethnicity Measures at very high
levels from 0.80-0.95

A AL Beeryd

%
:

gg
b
i
=
2
rit

®) =W EZSF7 7H%Z}%°ﬂ ol 2M1~18A4 1,737 Wi E EF3) (2010), = E
37 Y FS
9 433 F84: sk, AAAESE, dFe IZAE Fds Ad-*F T vH=

B

3) AAFHEI =

(7D Sensory Profile

(D HeA%: FoFg sensory profile (Infant sensory profile) 0-670€¥, o}s& sensory
profile(Toddler sensory profile) 7-3671€¥, sensory profile 3-104], AHAWd/XA&
sensory profile (Adolescent/adult sensory profile) 114 ]’

2 A 2 B 2 Aol o gol A& obFAdA BReart BriA] &4

3 A= A9 A%
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: Cut score and classification system based on normative information
- typical performance, probable difference, definite difference, quadrant summary,
quadrant profile

(4) A=} 4] 2 ¢Jn]: Sensory processing, modulation, Behavioral and emotional responses
9] typical performance, probable difference, definite difference -

(6) A& AF A, AHY A AL

6) NBFHAd: 22 Aol oA gl Ae obF

(N =79 A8 = HAA AW A8 = - 0.65-0.92

O 4 784 AATH7I AN T FA4=EdR okl HItel &

(1}) SPM (Sensory processing measure)

(1) AH&A=: 5A4 ~ 124
@) Al 2 22 Ao o go] e obFolA HEA, St Fo] Bt
A <4
(3) 4+= ZA3 A &: Standard scores, T-score, Percentile score(Home and main classroom
forms), Cutoff scores(School environments form)
@ Az 4 2 o]
D A scale
. Interpretive ranges
- Typical range(T-score range of 40 to 59)
- Some probles range(T-score range of 60 to 69)
- Definite dysfunction range(T-score range of 70 to 80)
(5) A&z AL, ZFF A BAE
6) ANBFHA: 22 Aol oH gl Ae obF
(N =79 A& AAAN A== =0.94
®) FHE=35: 7
9 PBH 784 FAed7IsHN T FaddN obse Hrtdl &3 53] ASD,
ADHD #A}ol| A ZH2bA gl A B 7o &3 FiEo] Atk Burt s 3D

(th SPM-P (Sensory processing measure-preschool)
D A&A=H: 24 ~ 54

@ ATg 8 P 22 Aol ol gl gl obEolA BEA, StawAAd ol B}
2 9

O

3D WA ERAEITIA. FHA7] obss Y AAAHE Hrl=TY AAAF 1FE 201513(D:1-12 /
Case-Smith J., & O’ Brien(2015). Sensory integration, Occupational Therapy for children and adolescents.(7th
Ed.). P. Mosby.
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(3 4= A3 A &: Standard scores, T-score, Percentile score
4 A3 a4 g ofn

© ZZHAE scale

. Interpretive ranges

- Typical range(T-score range of 40 to 59)

- Some probles range(T-score range of 60 to 69)

- Definite dysfunction range(T-score range of 70 to 80)
(6) A3 AF A, AF A BAL
6) ANFFHAN A 4 Aol o8 g0l A= obF
(N =72 A== HAA A== - =09

(7D Gesell Developmental Test

(D AH8A=: 2.54~94

(2 AR 1A, do], &5, ABA-TIAH e F9e HH BEst HIL

3 A= A3 A%
T3 ¥ 7HPerformance Level Rating) (Age Appropriate, Emerging or Concern)
Wl (Developmental Age)

@) A3 A 2 on): ofF9 5, FHlF

(5) Al&aL: AR 2B FEA 39319 <
AR BAL QEAEA & A7)

6) NFFHA G FEA A JAEHE SopsEo] ~a8Y

(7) =79 4212 = interobserver reliability 0.96-0.99

®) THEZSF7: ML= st 24 6712l A 6472 #ES7F P EHAOH, =
YWRES= o] FoIA A &

9 9743 784 7HE 2u| B, A HUIEFE IUHE o= A4 64ARel Y o}

o s Hristed &% folsolA 283 A5E FHske © AT

Yo mgoR b AAY VIARL A A
age AF, AAEE

o
e

nEz

o o
mln
tlo

(Wb vide Fof A

(D) 2 g% 1) U~-427) 2

@ AW obFS HFOE ARIL A B Y

@) 4EA A®: A4 Ahe mdse] B ol olEe] Aud B HEE FAR B
dFE WHAF B

@ A3 A4 B o FY A hul @A) BF FEo| o FFo] B

<
32
rlr
X
oy

=3l

—d

_98_



HHY ANE BAZ

6) Nk %8E ARIHIA, YFA AR, bW AET} )

6) AAFHUE: AA, dol, ZHL2H &5, A/AA, ASAF Fo WA o
Aol A were] Ao] JAHE BE

(7 =279 A5 A EE 70~882 R =S (9]&3], 200D

®) FWEES F7 BY WYY FRol WBUA 28] EEF Ho] ASHT AL 3
B g2 A9 3
© QA F84: FhATEE 0 1

et wEA o] Qi o5 Helskid &
7z

. g ele] AEwe olel GepE wg £z AE olgel WuA 4, o

5 As H7l =7
Obh &= Y€ AeHAHK-WPPSI-IV, K-WISC-IV)
HEAQ ASHAY. &8 AsAAE dg9o whgk K-WPPSI-IV, K-WISC-IVE A&

o A=H, K-WPPSI-NV = 24 67§56 74 770L7kA1 9] Fol tid ez, K-WISC-V+= 6
ARE 16M71A1 9] olsS tidem g 9&8 AsHAE JEZE AR obeolA A

B AN 0B ZHSE WHOR ANF. AA AstE AA Q8 tEo] dofols), A
0, 154 FE, wﬂ o, Ae) % Fo 54 AAYY AZHFE AE, 1549
AN HFE WA AEe], obFY 998 AHSHL BAY & UEE I AHEE

68-.9282 FFo 94% 43 9], 2011; wald <, 2005)

A o g A4 K-WPPSI-V7} dfrote] AsS FAs=t] AFEEARE, 1 3o o
E A5 ETE FF &85 3 O dEE e ET obs & A AAMK-ABOE 24
L Hrlelm, o] JA] AEJI7} MEH o Z ofF oA FA
AL AFe SAAE, £2A Y, dAAYAA, 55, HA

© g
ox
(o3
HU

B AEET, AR 87014 96570 UL,

T A5l oF ATl 71EH BRE, 90-1094 S BFOE 109 wejnith
QoA T BE S BT BT AN ARAA, 5= AA, FEAAL 7
B3HE 2ol uHY
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6) ZAHH =HEH G F7} =T

» AHAHERA Hrloll= AR I Ay o] A AAolA|wh, 2, Fut
TTE AHESIE o] B =0 Ha mEstE H3FE A8 S FAFHA A
9= de oo e

D ots7] AHF B4 H=(CARS)

T 15719 E@o g2 FAE e 3 QAT o, A&7 AH obs S dFESAY

RS E RS $aoz AAE. 72 B3 3 1-oA 43714 QS 5 da, 149]

AL, 4ol TF A Pt MUt 22T E AHAHEJANE JAdE FE

o] 55 9ug F HFaHQl 30 HAA XE A AHAHAED ZFHE E 5 gl

o, 36.687HA= BT, B SAARY AHF, ITH o1 TF AdAFToE JdsA

A== Cronbach’ s =872 RHudx 1, =& ebgdTiul olyg), A 7HHA O

fu
r o
2
i
o2
o
ot
o)
-
>
NI
g
X
i3
ofo
in
=
¥°
o

(b Ffrot A# 483 AHM-CHAT)

A 29 ER RN E THFR HDAoN L QAHE Rt AA] s ARE =r2A,
24N g olate] Ffobs FoR AN o HAEE F 23/ BFOE TAH| glov,
Rrsh AeAe A3 SRk WAow AAF 4 WAL F 2349 BF FolA 3
Mol Eao ‘oo’ 2 S9stAL, 6719 ;A E3(nterest in  other children,
proto-declarative pointing, bringing objects to show the parent, imitating, responding to
name, following a point) ol 27§2] &g o] ‘ol & $HFE A Iz 15
Al B. M-CHAT-S 2470€ olste] Gfotg tigoz she A ollel 2717499l 74
S =Y F AdvE Aol L. AFEE Cronbach’ s =852 X 11¥ o]l S(Baron-Cohen,
et al, 2000)

(th AHZ A AF ~AZ(Autism Diagnostic Observation Schedule; ADOS),
¥ Z=A e AR (Autism Diagnostic Interview-Revised; ADI-R)

-
b
~
(12
>
2
N

T oA A A~HEY Ao ko] “‘gold standard’ i LEA Yo,

Algko] ExE Mk olyel, AAF AAE 3] AR E2 FHol sty dANA d
AFEE A BEa gle. ks AR, ADOSE EERFSe HEIV) A ot =
o3tal o5 st ofF o] WhE 9 FAE HASIH, ADI-R A FALS HEIIL of

o RERE AEHFEA, ®F 494 SHAE FHoE dEHAA P F4ES @4 ADOS<:
KX 2=
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Eh = IFot AFLHEHZN HEET L)

AR Fe aobgalst, WRAE, S4nE AR 5O THR G o5 941
Mol A=A ED NS AHT 5 A= AU 123 A8 E2F AT Fo e (1
ARAF AH AL RED, AFAYA FAMEIA EI ALY, EFE 14 QU=T

BB Oy HEAS 24AEETY JHBE BT, PR og IRAR Tl
Som, o7lolA SEAT BB A eobiasis Aol 9 4% A% 9 A
A% S A Hol e

N A4, 458% Bt =7
b A3 4 &= AHSMS)

) 1 oaeis AHeE. SMS
BRY F Qor, AR/l ¥RE APHAY o5 B

o Az, o%, &Y, GALF, A/1W, Asske 67]
93 A FE HEF AHEE 96O

Wb = 3 -&YFHAHK-SIB-R)

1ML RH 1TA7AE oz AN, Reart A3 §Hste A 2E FHY. 14
Aol shelgelos FAH Ax, 7MY, da, A, AGAIANAY VsH P4 A
Ne& AT AHIEE 992 BuHAS(HL5 ), 2005).

(th sejthol 2 @FEZE 2954 AHPABSKS)
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5d AEAHEHA oA A7 AA

1. A3 d23 o (Neurodevelopmental disorder, NDD) &#}2] X5 7
D EYAE

) HEA: 0FE by, 9= AT ¢S
@ A £F wF AD, A $HY Bl
3) AW: A

2% 7% F2e A% NEE AYY

f
30

(r

o

o

ol

a o
=

o

o3t oAke] A st TR AA D 7 TE o] §3e] o}

6) I8 F8A4: HAvH], 22 A T F 7Y TL ZA A= A =yA=
5 LEARRNAEEHNEE I AEAZAR)IE Tt T2 PSS =95
A, HAEAR] &F dEE JAsta 2% 7lee X8, Foje A=E A
U 2474 s A9 + s

2) TA &

D A&A": 04FE 7Hs, 9% AT 5

@ NN =5 FD AQ, AAY A Zol7E A= obwes tY

Q) AAYH: AZofstat ofake] A stoll E X EAE AA B 7]FE o] &5k ofF e
+F 7l XS AT ARE AFH

@ AN&@A: AA4F A= =A8A

6) AlgFH i B AD, HA v, AR 2 FHA HHE, 2048 E, 254
= dAA 8 /A Ag 5

6) 433 F&4: 5 7159 &L A7 A= obsol T AZde AHAA Te FFol
A AEAJ] &S 48 ¢ e AHVse FEATIL 25 B3 AES W

3 AFA =

D) AEA: 0 FE by, AFAT S

@) AU 225 &5 22 Ado] AUe oFF

an

filo

ik

() AP AL o Ake] A Fol YA BAL A L A FE ol g3l o}Fe

A2TH F 7T e A% AsRE AYF

@ A2 AAF Ae DA BA
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G AT i T A, HA v, AR B F148 A, A
&, @A 9 AR ?‘éfﬂ 5
o Zo] YA Q3 BT FPSHL FAAT
OS2 obgo] AE A %“34—5— SN, obE 1 71Eo] Aelol 2AstA

é“.:
2
ol
i

4) F4EHAR

() A8 0HRE 715, A

@ AT AR, LRFEARL, H24 Jue) BeH A BA U obF.

@) AW ABAEH o xke] A shol AYABATE AA B AFE o] §3ke] Thpd
A3e ABFOEA olFel A2 B WAL 9% AnE AU

@ YA A

o ©
0,

rlr

D3

2

N

i

_|>L

AR
G) NFFH i FAE23 AdPBsH, T2 F& Foll, 2ok BX Bl & S
ARES Aste= FA A A7 Ae obF
6) A2 F84: FAE HAAvH], A =HEHG N, T EN SotolA TAHH a3
7F & 53, AHZHAEY Holrole A AAA £duZAA gl B

(1) Aed
@ AAE B Ao e A Aol Ao et = o‘?‘ Ago|stat o Ake] At
st Ao A BAE QAo “’H«l °J°1°lb} Z“"ﬂ et BF, 94, 25, 38, &8, o

) A&k o 8

@ ABFA g Dy A, 971l R el A=
of, Apsgel, M guhu), HHAZF 5ol vhe A FurE AojFolst Ut obF

6) YA 8 HAh] obEN ANEE JE
Aol golt Qople A ofFel Slojr)wol FHA T g

6) dstAEA =
D AEdD: ABAT A+

@ ANAdd 3R o %?lgi A Aozt e obs
of A stoll AJA A BFE A5, AWy 3

32) LANG, Russell, et al. Sensory integration therapy for autism spectrum disorders: A systematic review.
Research in Autism Spectrum Disorders, 2012, 6.3: 1004-1018.
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= AW

@) AR ASATH o el @G e 2] x A}
s W@ F7h AW AW A4 A SRR s: FFAAALR
A% mE s)ge) A8 o8 AP

Ashgol FAkol Al 191 wx@wm 11% 30
ANT AR VAR AolslE. IANDAE 4T Ao
3 =

@ A=A i =HAgeke], st 24, Y4 HYS

3t
o
2 Akl Zl—oH7]. 01‘— o}E
&

F

@ A

BE RE 7Aool AL 27, e S 7hs)
@ A w:

, 7 3FE

2L D AA s Ask, gtg Ao, FolY Ag-AAdAFT Foivt A= of

e s Adosta oate] AW st AFAEAE 54 HAFEHIAAGZZ

o] g3t o}F e FES H/E F AAVT IS AT A5E AYF

3 A2 AAZF e APA=ZA

@ N&YFH g Hgdwk], ‘%E‘*Zlojo}iﬂl/‘i A 7% A8k, stg Ao, F¥ H9-
HJAqs ZoN7t A= obs(ADHD). ©, Az, Azbe] Azgk &4, ¥Awukel GMFCS
level 58} o] Aztgk AA 7|5 XL°H Al 2]

6 944 843 a7t 458 A7 jle Aol 5oyt ADHDols 9 #417]
9 (working memory) EH o2 A&3

8) Auditory integration training (Berard X&)

(D) AeAE: 0AFH 71, 98 AT 2
2) AYA 2 v EXI Fulgo Ao nAAAHoE o

9292 MEAY E4E e B
WA WFol} el AV o}5 e BHOE, AEEL B AAHOE WFH &
98 AFHAN T FE 2AFo RN 7 AP AN

@ AW AAF dE YA BA

@ NBEA D HE FEE

6) YA FEH: AW 29EY Fol, dE FFF BANM NEE T AT Yoy
2 B Q1A WA R GAT AP g A ges Wl
ik 9) & AR} A e MFED
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9 A=

D A AAD 9
@ Ao R P AT 3 % ASE S 50 BRE oFEL UYOR R
Eol /g ol g3t ARE NYY

Q) AM#@A: g2 A

@ ANAFH g HAvk], LA A obFol A AE A Z]E(social skil)s FXo] 2T
o}

6) I8 784 =olv F4 T, AA &, AA T, doAVlE, ARF Jee T
2A717] Sls AmF s AHEE g e dF 5l ARE Ve SO B &
S 9da, ANEAANCE AT A Asel 4D & AL

100 =422

D HEA3: A5ASF S

@ MNP 5 HAee], dEA Aoty §& LR F4E5 S ol &st ARE
A 3) &k

Q) AM#@AE: 3ol A AAst= AATE 2AT A SA
L RARAR AF AAF ohd
L EE R R
LRk Agste SUSBSaA SR AT AMlY S ASsa 13

AAZAG) GAT A
D 37 A= e gt A SRR HAE A E HESHA 29 A AE F
A @ol FA3E 2
D) NFF o HAvke], dEA Aok
6 A &4 715, 2D S, B 4 *
S A%, dold 719y 32 5 A % Pl =
+d, dojFelA melodic intonation training, AHAFET olFoA 3G FX
GraE 1% F2 5 dojsh AAaE FHol =gol Hub ok UE f84%
#HZ ZAE BRI AFHAAEY FoS O E &ox® F improvisational
music therapy o] 7|H& 283 721 ©F randomized controlled trialoll A 3&FA], Bl
of & ALS A oAt ol FFol Rud vt A= (ZAFE 3D

1D "eA s
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=]
n
@ ANYFH g e, AAAZN, AAZN, AAFN, S5 Zo T oH

g 5 =< 3

£ obE

G 9438 F84: EFESIU, A ouA BHEVE g AAHo =es FH, ¥E I
A T 4 QY A BE E AL F Ego] Hox ¢yHA oy d4d /F84
3 Bt ARl BFEE. 59 AN2AEY Fojo) Y¢H wIE QS @AF
298 W

12) s A=

D HEA: 44 ol F

@ Adod 2 W HAdnE], S5EE A, AAY 22 ZUl = ols T A
olstat )ake) AW shel AAlae el §49U¢ B 28 4 U Ve I 5
A& Fe A8

@) A ALSHARA AAL A5 A

@) AYFHd g HAZr], AHAH 2 SHAH HHAE, g XA

B 4348 84 HAZ olFe &= Bd A2 Ay g43 3, AAzRA

7 =

D A% dHATS
1 B

@) Alddd 2 A HEA, HAu] ofsS tideE 3 (1.5-1.75ATM) 4H4AE FF3)H
= % olol A 100%AHaE phAAl S

e Ao A el Hs o
folg dad &3 gy HuHgoy wekiagmel H4nH oESd oE &

$7b dvke FAEE AV BEEHEE Z3 9 kA4 BF A7 Baste
A BANNE 295 2. 58 AAANEY FhEolM I AsolA BFIE
AL Ade fUse 59 Aol Yol 2014de] FDARNE AwzA Be v e
34)

33) MOGHADDAV, Kaveh, et al. Effect of the Family-Based Art Therapy Program on the Social Interactions,

Verbal Skills and Stereotypic Behaviors of Children with Autism Spectrum Disorders (ASD). Iranian Journal of
Public Health, 2016, 45.6: 830-832.
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14) 2opg Tl ) A NBH =)

O ZotAa T E Ffolr] @S DSM-50 F7, AR DDA &3l= A2 &
o (Intellectual Disabilities), 2] AFAE Ao (Communication Disorders), A}# 2~ E & 2}of|
(Autism  Spectrum Disorder), 59|32 %< 357l (Attention-Deficit/Hyperactivity
Disorder), &4 3%+ <A oll(Specific Learning Disorder), <%74oll(Motor Disorders), th&
A7 @2A g Other Neurodevelopmental Disorders) 522 g & 4 ¢l&

O AHgoe] A ARAA H2 wohe @A H2 o] Hrk AT ®Po|
o, Qg Bk YuE ASHT SYHA 4TS AT & A= wug @ FA

Individualized Education Plan: [EP)

=
= NES F2 7% gEd w2t AEs w
2ol g Adrle, AHETlE, AdEd

o
ASA He, S5H S §Eol

fo
X
B oy o

oft o

7lE &Y, A8 Fo] AAE F
o Lz3lE AN AFA, AFH, A&, NEH ELmGo] QFHY, o=
d 7], dgsY, £5 2 A5 2™ 59 Ex

BE 2Eg X5t #dste], Razte] Ao tig olsiE F
a3g dojF e FEuS 3 AMZ Aol 28 & o, Foje &
of sWHE AA, LA} Bds =o)A g, veAE FY

I =4
FEAE7E a7E F s WA FEISHEZTL, obssa, dGAEAl, oAl
=
R

O ZEjuh W] MEH Po) Qold AYAE L FEARE oAHA T4 of
# HiebA el MEslgelRa @ & gom, wegdle] 4 ARE JALE Y
9 ASA JE P F BA B ARE e 5 asH9 A2olgy & 4
s

O & wagdle] Xa PY BAstd mE NzrPPe] WA sl o3l

rl

34) http://www.fda.gov/ICECI/EnforcementActions/WarningLetters/ucm191710.htm. WHITEHOUSE, Andrew JO.
Complementary and alternative medicine for autism spectrum disorders: Rationale, safety and efficacy.
Journal of paediatrics and child health, 2013, 49.9: E438-E442.
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2. A A d=Z ) A(Global developmental delay, GDD) 3x}2] X &

O AALTEAA &Ake] 39 ARl weh 2edAEz 252 W&ol gaA 4857
ol /MEHEE X8 W&S ANFAS

A=
g2l | auz | W |7ABY |l [womE| ool | ol 71t
H=E(mo)
0=Age<18 [ ] [ ] [ ] 2aA [ ]
18=Age<326 ® ® Z84] 224 ®
36=Age<54 ® ® 2a4 ®
54=Age<72 ® L] EEN ®

10 < age < 18 /¥

o] A7lE %7}—?71, 371, 971, WBo17), AL A7) 5 desnge] FEAE A
oM TEE BT SF/% W ool £ZE £FUDL, AAWY Fo| FL F 5 9

[e)

=4

D =gA7: EE s BF DAV AL vis) AAH Jenz A sA
7F AAG 71FE ol8dte RETe e FEATIE =HAEE AW

7}—?71, 47 5 27 £5dgol AAW ofFolA Fe| Ae A
S

g5 m 2He EEH AES WA s g8

o

@) FAAA T 2% F LEo] A AAH =o], =TARE Soll Ao weor
A%

2 AYABATE AAY 717 ol gkl £T% £F Y% UL A9 4YANEE
A%

@ AoIXE: ddojge] FEaA AlE ohiut
@ AZlelmE o Ay T ol 7
7] wol 4E 5 AWIL AT AN E AW

=S

6) AT T ARl o8 44 el A okEe A5, obEel Iy
o 44e B A47S &52 98 AYNBAl o3 AHATNEE HAT
A

2) 18 < age < 36 /MY

(D EYAIE: o] dHIAANA SHRYPS F53c A7 2oz ges T
of AA 2HEF 48 o] Fastd EFYABAZE AAY JIFE o] &8t &5

7I'se FINIe 2YARE AT

@) ZAPA T 225 &5 L2 A AAH =ol, =TANE, LG8 T Fod A
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(3

@y

(5)

gol WomE AYABAL AAY JTE olgded 22% £F J% FAL 9

a FAAAsE AT

Aol A8 Adoflge] Ado] wo Wi AV WIAA o}FY A A, 4
gelo] mEoA lojH, malold |AxF HEo] Aol Jouz ddojudg
A% ANHNBE NYF

S 4% B AAE FHE A AGABAC s dsAEA=
_’_',:

AAEGA R AFHAel o5 AR, DRFEARL, H24 Jue) BEH A
of BAZL Y obEe] A AANBAI AA D ATE ol TFH AT
Agsozn ool 27t B AL ot AAERNEE T 5 UL

3) 36 < age < 54 /MY

ey

)

3)

@

®)

(6)

BelAE: o 719 obEe HRE Bl sbssht eyl AW e=uels), A
ARAA B 5 4 ANEES 7P, §ee ase £
JJEE BYABAIL AAY JTE o8] £F75E FYAE BUNRE A

e

AP B £THLEF W] AAS YYAT Fol B ol B ABYA ¥
AT A 227t Ho2 AYNBAP} 71T G ARE
A% 25 7% 33 % APABoIA BAF BEY FRSHL @

AgARE AW

AojAm: oldolq AF 5 mAAT AR AdsE AR NaE S0 F
2dlER dojug ¥ dojr]ee FAAIN] Ad AoNBE AW

AFEAAAGA 2 doldde] Ads A AAWDe] Ao ol Wi A7
AP BATL B4 AFHAANBZZIRS ol §3te] AXINS 2L AT NEE

A5y
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4) 54 < age < 72 ML

~~

F o % cali.
T M e = M AL < W HE GOl R o
_ o M An Zm e 1_,_Al ny —~ pul 4 —_ X
0 o Y ) tlo o " K~ X0
TS o w X € u A ) o RIS e
W W o W o © < ot = o R
= e % @ -~ Ay o ol
~ oo ol W %o oF w N Wn_ < o o T
d‘_ ...&a JL ,‘w ,UI _ \H_OW ﬂAVI A_l w;lo ;oﬁ L_x_ w_mo dl Eo Eo
) OE
o T I i 5T s y T T N
W = L 2 N kB win n| oo o i
w1 BK T R J | . = = o= o I
= N ~ R w X TR 20 NG
= z],_ e ML oy B w@ 44 Jp H o= N o N A MM
o ox ¥ o Hoa T ol NN
=o D bin X Jo K° S Mo B! = N K3
~X =0 T ‘Mﬂ ‘;Ol o ~ ~ hall En_ o~ ot ET_ —_—
%0 g o T o0 " =T T .,(om_ ol N = o © N =X
T S = A L, o x = Jo Ko S B o w
° o . oo o X < I 70 = O
J _ o H_u_ n Eo ,DuL o T K ﬂE o ,_&u X0 750 -
o i s i B oo Jo o o & do zu B
N w3 A - oM % % i T
~ Mo i M - K o X 2 ) o K T
w oA~ A nRT sy W E oy H
= <0 ol i oy Njo B oo
~ o R I U i) p] W oy Ol S
E# O_ —_— U_ UC_,.E Z_O H X _— [ L.n ‘_ﬂn L_O o nAro 1_#_1 Eo uﬁ
d &z P e EEZ %" MR TE N o
G =< RO AﬂﬂAmﬂ b e G iy :.a
— i — o - —_— !
<egp *2® TpEI BE By h  FIze
Vo 5 & TR A A W o ﬂwfﬂrﬂ
Mo =0 1 X L ofu % 0 oy X = o o N &
R X ~ y Ho B Iy T o N oo 2w mﬂw«.r
™ p oy Of rr L o 5o ~ X o5 X of = oy
EL z = B/ V U_ = © Y &o o
Toap ® oo X < w ~ N
~ K wm o o I+ — X ol o H IO < Uy
< o p N TN ° .,k AT o o
=0 E.E 21_ .A:# 1&-1_ ML ) .. ﬁl ]U X _I_ ,wﬁ Eﬂv = N X
o X o —_— 4 A | m 5 N ° o = iz o X = - st
" A g H ™ 3 3 mo = H S o= N o
o) o P~ -] B o N N = A.E R EL o<
EL 1;O En_ jor o n@u S o =K w:O X ﬁe hiatd . ~r
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O &5 YEAA g2 A dAFol wet dEiAEE A5 W&ol t2A 857
ol JHEEE A8 WE&S ANGAS
D 7% A vid] (mild cerebral palsy)e] XI&
HE
g2l |4nz | 32 |zzsw|ard jaane| oo | s et

G (mo) i

0<Age<18 [ ] 224 [ ] £8)

18<Age<36 @ ==y [ ] Zay ZoA | 24 |BotulinumESA AL WM™ EEI| AMT

36<Age<54 ® 24 [ ] ZaA | 29X |Botulinum 54 A, HEA003 H57] AMT, (
B )

54<Age<72 [ EY ® EEN Botulinum S4= FAL B[ OMT, (s, &
2y ~2

(D0 < age <18 MY

ghol22 F= THAtolg "oy, 24 Al & o

A Agtd 48] FRY oAt o FAA TR g2 el #EEH Y= W
Al H. golEd A= K-DST AAF 4 dl&S ks

Aol A HaE SHsIE 3 HAF
T35 HAA, BHdAstE, Hr|d Fo] #EH

od

of of
o

tlo

il
of?

QE

£
i
of

=9
tlo
o
ro
94'4

rlr r
=

@ meA pel DA FYT DAL Folw REI AEdA LES ANFOEA
YTE AWy, #7150 GHAUAE SHE JUE oty

A FHe P A5 FAARENE AWsHed, S W
o8 A7 A= 3

(2) 18 < age < 36 /<4
Slol= oAl HIRE FHASE AL F A HAEL FAEEY FHoE AT 7]
.]

o A SIVBEA SYY ASHE Hol: At ey

O A5 des 7l 13 a4 dF9 A s F 123 A= FASE

A%
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SI=E F=g o] Al7]el Hz7|(splint) AHEE 7hg A Wrollwh AbgStedH, Wwd
o] gA dojyr] wWEd. AdE " FA 7lso]l YERUA v ARA|wRH] gho}
5B 5 (passive ROM)¥ splinting A2 X525 AP
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® HF W3 (spinal deformity): o] A7l HAgupH] ofgolx= 3 vt FEHo=

SagE]

= HFZUS(scoliosis) FHRANA = HFFuF(kyphosis)e] #F=E F 9lo
g2 22E Wy st ol ZAdd wEk Wstete 49U B

TR & AEY, FAG, AN debd = 3lo] ol

(4) 54 < age < 72 /N4
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@ nBA B o] AVE AN A%H Pt BLF. 1RA 0% A5 5 o
golstd AwE et AR 4 £44 ARE 1%

Q@ RYX7: AT A ol(power wheelchain)E AFg3|of =4 RS HFFHozZ HAA
slof sl= A7

@ HAA=: 2 47, Wil = A, AAF § Y5 Z(Activities of Daily
Living) &doll HF3te A7, 28y A 71se] 493 A stEmonfunction) A}
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5. A3 23 E G Al (Autistic spectrum disorders, ASD) #x}9] X &

O =7Ixa g 27| A= EGAN ] A8e 7Hert H7baAdo] =2 ofd

o ANBES Ao EHE 2D F AS

O MEsiE N=eh w% AL BE BA G897 BE Aoy FAstA aA<
PHe ol Rud w Qe Folud AdsdED gl T U
ohe, 1 F4e) ~HEY 94 493 E @e Helslo] A obFo] mol:

433 oMol m BAW e B webd AW olFEE TxE NS

O JEugst AW AA2AEYGONY S¢S FHASY YPBL FYTE
O~

v s Wt st A

4
of ool Fgo= st Qe APH ZAL AR FE Zo] B
2= ol o
T o'
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o R e
O Qoo Rl oox R oM

SerstE g dhel, okge] YFE FRANOR YU
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=
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O FEADW wel Ao UF ;e AdsAERFAE W I FEIDS 2T
Aeol® Ao A 2AELF) ABL WA Aol ol FE F4 ) 7B
NgolA 2 A7t B, WU ol /b9 FEAR 4B GPHA 1 7)Ao
e AALAEY o) AGL A R FPE B HAIA ¥ FEABe
A% AAAEGGN G FF] ABst AL F An B He) A =T
H £4 OB, FEABL AW AWRI, G AGsHE Qe A A=
A e A4sa AR ASE W s Fad Y

O HYA &g AT YA W2 AWzAEY ] M2H F2o| dolA Y AF
Aol Bae 159 SRHA H2 INT F AE S AU, F IINT A)F
& Asse 4% YEEAT FaAIE 2 BY oje, niAe] g0 glol=
SRH AHS T 5 =S N2HA 425 wEIHDL FAE 2 AAH
FEL Y 5 YRS N12HQ G4 714e F5AIE A, AT ATl 43y
S AR A ESYS FIANTE A Sl 878
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L EBAOID vhzbaeln TebAel AT PHE AGdCk I A A ED G
a) AsA e\ aEe AW, b) dojwrdel AAR see) BA,
=i 701—HLX4 H]—E‘_sgi /b]-%sg

= R

el g 7
5 5 RASH J5% YERAS BT xPsor 3 EBHQ
9 22te AT B ol 4 Y b FEEFE Y3

ot

EA T AT fole AW M O B AdafEDg BT FEH X
2E Wi glom, Uelrh 37484 oFEARE Wi wgol § Hofua g &
E[_]_—

@A ANEAEY RN FEAZE A5 3

A A3 28 £ ol o]
Gos, A Aesme
=

t‘o”ﬂ Ht+= sty

ey H2ole ters ARA MY Ao skl AHiHEglel X

=4
Aol A71E ASE AN %g. T AR/ AR, YPAARALI, 55

9 [e]
WAL Z1eF HA-Ad AAS sz 2D, HAE7FY] FAE A K54 Aaet Boxte]
Ao dg @ By ik R FFo] TRy HESEAH XNE8FH NYe=E
olojd 4 flow, ol & AEe AAZA, AA FulEnt ofyg, Az A5
A9E°] 2 & U=
A BE XN8F HIL T ARG o] 22l WA A AT 2= o]
2 ‘ZA71%k X S(evidence -based)’ & AE3H= Zlo] T8 oH, 5 X5 U

A 2% E 3 Aol (Autism Spectrum Disorder, ASD)2] #AE4 X &

o 2243 (Parent-implemented intervention, PID): o}&9] K2 zpale] ofo]7} tf
I3t 7S AL F5AY A EE Y F IEF NEHA FAE AF
g EREs AAstE FEREd 23S T3 HdA Z& A GAS| A o]
FTAE AYL F JEF w(ZATE FT) D

35) A 4= 4 Meta-analysis 974 randomized controlled trial 77} 270 o) &2 X274
A 4% = Randomized controlled trial A7} 171 o] =% X 57]H
7 % 3k Open trial A7 +F A7 viE| X871
7 18 Well-designed #++& Ol-roixl v ¢y, AR $29 2A7F Y X3
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2 =7 (Peer-mediated instruction and intervention, PMI): LAH& ¢l 374 <o
o 7131E 571 AA AHEE 71X ofol o] AER W, YALFE ¥
T AZRE g F, dutd o E Agtes =Y FEY &5 +

78

2;‘
FAE A 5 D 454 FERFS

T
==
i}
>
>
©
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b
Ju gy
o

A
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a= =

OFH
:0:1"4
ol
X
9
[
ot

A

A A
FEHE A4 AR m ololgo] meWTED L5 &

o2
g

Rl 4y [0 & o\ to i orx my
oo

21712 2] (Self-management, SM): 8z AtEo] ™3ty FHHG PF& FEsn A4l

o] PFS AHgsA T/ 7IFstH FHASA FFAS Alodle AAldA BAFS

= T AUAEF JtEAE Ad 2H1E FEAFE D)

AF38] 71 E9(Social skills training): A FS 71 SgAEC] =PI, o2 € o

AHsHA AFste HHE 7HEA 3l 3

A2 =Fote] FAHZHA FaL&S sy A& A
KR

¢

sol % ARH 7%

1S Se dg ¥ Fou e 49

i)

%
N
iy
ftlo
o
o
&
ofN

A (Technology-aided instruction and intervention, TAID: 35417}

g ot #8HE Jeo] T4 847t He AA FL FA

< “AEFE VMR ALAEY 9d#HE SVHAA 25 I
2

o, /A, ‘%‘ L=/Nq7tE FEA 717 fIOH 4=

=2 Ake v‘i“okﬂl/‘i)ﬂ ANAH 2l Ast H

AAFFAT: A7), g5 5 Avd AAe] A 3ol oy} 1o dagh
o8 #Aaee w73 FHAUE ¢ AES d e AR A4 T, 53] AA A
"oy 25, B, dRAM o= A4 FUS FHs A5 Wee ALHoE
& e WHeR A4 BYde Awsta =dg obFo] AAlelAl Badt 4 £
Ue Wobsola, olAS &St HSWE stA BB HAME sast=Es &
obso] Aol Abgs] HA ¢k ¥HoR 4 HAe ARSER AE @S A
Al vk a8y AR ol A RAIR S oA A AEd T Rl
dejol7] mZel A5 WHow Fgst=t 3o FoAE 2HZATE 3D

A5 2~ ¥ E A Aol (Autism Spectrum Disorder, ASD)¢] $EEA X F(ZZF X 5)

<& 35 F4(Applied Behavior Analysis, ABA): 7ol &3l Uzt Fe] 7|8 &
Y& ol&ste wEAg P FHAINAY EABES FEA7] A AEEHE
FARE. Yz o3 AH PF& st oAH Ayt dAUeAE Hrhg of"
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- Risperidone: Zt#H 2~ E8 Aojo] FDAS] 2]

ST Fde A& 7HEAR] FedEE AR, T 27 AHEo] FF
o] M3E 7hHeeA, HE7E nd o' FE wEel ¥Mart ARE=AE BUkske

HAZATE )

Early start denver model: Z7] /RY3te] F 15A1ZF o] o] 7| =& 15X
Ao obxol o gt AAZQA FsEAH F APl AFE Az
A FAANEF AF HEATE D)

Treatment and Education of Autistic and Communication Handicapped children,
TEACCH: =217 =23}, 2AlE AAl, AQAA, IAxHstE Fo42 T8 &
HE wAet BREC o &9FEE Z2adelt. 7, A3 240 24, dAHS
Zzet Fx3E wSggolA obse Jed Jles EEAE H 23S =(EA
FE= )

Early intensive behavioral intervention, EIBL A}#o}le] &3 FTHo| 7IEHHAE X

Fahe 2719 AFHA VE NYBEASE D

[

Ao 28 E A (Autism Spectrum Disorder, ASD)] AA X &
Hex g, dexs, RHfEolxs, T4 58, 59 dFd 714 &
U, A58 ZAE AHHAT 5 ATE AT AR IXe FEoE T

& AHAEAFE: )

A ¥ 28 E Aol (Autism Spectrum Disorder, ASD)2] ¢F&EX &
Methylphenidate: FFAAASA AL FHHZAFAIA5HNADHD) A= °FA)

(0.5mg/kg to 1.8mg/kg) (ZAFZE: )

ofy
ro
T

< W EY 4 PF (T4
4, T84 9 AA Pl FEHAE HAAA =& HHolste AHFHE Ze
Zoto] PFaefet et FeA FFgNe] X5 kA (0.5 to 1.5mg) (FAFE: D)
Aripiprazole: #}#|~HEF Zreff Zolo] FAM, AP, AT #AF o FHE
Eld & e olAITAe A FJo] FDAY I +£9d& W oFEY  (2mg/day

~15mg/day; @& 10mg/day) (ZAFZF4D)
Olanzapine: ZA¥HAQ1 7159 ¢S Hole= Ho
(FAFE 3

o2 uAFPIFAHAE oFE: quetiapine, ziprasidone, paliperidone %< randomized
double blind placebo controlled studys= . &% 7, open trial FFo 2 3
# vk A& (FAFE 3D

71k gkl HSFAA A5 ALY FolEZAE AYAT Fel ARFAE
Atomoxetine”} AF8-%7]% 3}31(0.5mg/kg to 1.8mg/kg), a2-agonist (0.16-0.48mg/d) 7}
RJY5 Y AE5E Al AHRHE F

FFAE Aot HdE 233 ARE 9T 7L A Y F7Ee ¥ o2 Risperidone
7F AH8E71E 30.25mg to 2.0mg). E, FFA8 Fel ARE fste AU FER
Olanzapine(1.25mg to 10mg), ¥4, a7} X SAZ Fluoxetine(5 to 15mg)e]
ALEE 7S SEAIRE, ob AR A 5HQ0 AT vtAE JA Fe(EAFE D

Glutamatergic agents: 47 % randomized double blind placebo controlled trialel A

f
k1
it
e
_11>i
ofo
o
fru
o
ofN
N
N
30
oo
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risperidone ¢ ¥7teR o2 A7l Rud v UL (ZAFFE 3D
Oxytocin : randomized double blind placebo controlled triale] 37] Ao A+
Ao A zto]. AA ti7F% RDBPC 7} & ¢ (ZA4FF 3b

A4 29 E g Aol (Autism Spectrum Disorder, ASD)8] F&F4 X &
HALHA F= ZTE2Aso] Y= A9 ASDY ;A Z4ko] g7t AE £ Y st

o sol A EW T 24 gomz FEANL WA Avnn A Ads A
EAHS ASE Aol F2%. £3 FuHUA QYA oyt Wad EA: o
e 2

> FHARAYBELN NE  FFAAATA AL FHAY FYBFH

2] & oFAl(methylphenidate)7t  &3&olm  BlFFAZ  AFA AL A FHA
(atomoxetine)7} AF&=H 7%

» EQHde] B BxxHEA  AAPFAE7F ASD obF - A B
Aol ayxolgta By

» FFEA ASANAY - FEXEY FaZ FEFY 7HEH stUE risperidone©]
Ao, A 71A] PFFXE 7IHEC] AHEH

He

By %

e

A5 2# E Aol (Autism Spectrum Disorder, ASD)e] = u &

AgAGel= ALEAA FRASS BEA ZFsof & HEE obsol H2& 7E
e}

#53E Ag BN AL A stw, AGAI A BEsHEd AU 4T 3
7 o] Aue HIHOE FAP 4 A Estof . RRE UHOT & P5A
2 s]uke] FHol ASD obEolA on] Sl g, 3 ope
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62

e radAe ARHE JA 5= AA

2 Fzo] PFiE, AFLE T
9. o] F wg FAFIKstep 2) FAHAA TE T3 HA
(neurodevelopmental disorders, NDD)& X @3tA H. Aq7|17HA = EE I 204
A FHEE FEolU oy TAQl Ul AUFIstep FEHE AALD
kel ot W&ol getd F A=

AR A dae] 53 st GAER dEA A A3 dde F

Ug AUy r & AA4UGAINDD)YT JATE AHAE A5Fd MYe HasiH,
A1 AEHIL o]F AJAS JdoRel AHgle] BE AS 7] A5FH Yol
a3 (19 12)

A&7l o3k e 8l Al AEH7E & A8AYS st AN wet A8
E AP olF, dA VI F6ML~1d) ABIFE HAASt AS gk 2wyl
g=A RS glsta Xz mE $x} AFEje] A (progression or regression)¥
W3}, FRkbd g (comorbidities) o F-oll wet A GAGES AFHetd AHH 02 A7t
AA s AL F2 FES

W) AW olFol A8 Aol H L AT Bk GFF PA, BEF, AAF ol
B 1Y, FE D So B AFBYE B5H AAY. HAT AE w5
of s AW oi%rt ARHE F9t E5a, wterA AFBY AW o] FojAA
RS HE b 2 a9 HPE. ned 35 AFwele] Bade AR o
g8 goss W] okER FEE0] A/HU AR AT LHE WEH AY
2 BES He Aol FaAAL
ohed Wl AT FHAT AWAA AAHA N2F As) 2opUAT, 20k
A, dolA@elstnt 8 JlE B o melEe] WoAE AT ARA 4L
wt
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| stepz2 |

ll' Step 3 I
Step 1: 27+ H7t
Step 2: 2tEF HalH T} . Etiologic |
Step 3: {IQI MUHTt ' Dx

% 12, 9 FadA AR ® A8 dAEEE, 2016, A3 At

(Figure 12. Overall diagnostic process & therapeutic process for developmental delay cases,
2016, suggested by research staff)
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2. AgH A9 A=

D AAEIGAA 2] AH9E A8
A=
g2 | sn= | = |(zuss| BEH lasgw| oo | s 71t
& (mo)
0=Age<18 [ ] [ ] [ ] 224 [ ]
18=Age-<36 [ ] [ ] E=E=NN| 2EA| [ ]
36=Age<54 L ] L ] B [ ] [ ] [ ]
54 <Age<72 [ ] [ ] HeA [ ] [ ] [ ]
2) A% ELEAA A AHE Am
=
=2 FH= 2Y | B3sg oﬁl"m% ooz | 2o =0] Z1Et
ed (mo)
0=Age=<18 ® =HaA| [ ] =Hah
18<Age<36 o 2Ha A [ 2o 2o EHaAl |Botulinum S FAE O5A0308, HF7|, COMT
36=Age<54 ® HoAM [ ] EHOA 2o Al |Botulinum S4- FAL US40 H BF7], CIMT, (
eSOl
54 <Age<72 [ ] =HaA [ ] EHaA Botulinum S AL HET| COMT, (f=s0p, &
Iy 2
3 £% 5UIAA B AYY A=
*H=
g2 | 4n= | me (zuss | BE lasam| oo | so 71t
| A (mo)
0=Age<18 [ ] [ ] L ] Zai [ ] [ ] TgAl |HEXE, EEI|(AFC, 12 moTHE| Hip abduction b
racel, 7| 27| (5tander)
18<Age<36 ® ® [] =aA [ [} o |ZEAE EEI|(AFD), 7|2 7|(Stander)
36=Age<54 ® [] [ ] ERA [ ] [ ] [ ] oA [4EXE EX7|(AFC, WHO), 7|E7|(Stander)
54=Age<72 [] [] [ ] a4 [] 2o [HHAE EEI|(AFC, WHO), 7|E2|(Stander)
H FEY dojAd B A
= . o o
o QAT : dlo] W A Aol Aolzk gle AF Aol Aol B4
515 0 = 3 o o o
geh AEE APW B AY EF BY 2L, 3W, o8, doEd 2 Aol

e R8s ARE AdFYT

. TE 99 Adto] glk WYA o] AW Y= A9 A= glo] FopA FbsAel 9l
ou, Agel F7heel we sAHE P BAHA @k FL 27 TEE Wyel
QEUTH EF fropy] Qo WA Sevle 97] S wee] Be sow
of gomg, on gl Ade dojNRE s Zlo] AHYUT

9o
AR BE AL, o] Fo) % of5
9 $4e A3 AoiNEE ALFYLh
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fu)
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gk ARV E A A5EFNA BRI FAAJ] o
=

5 AH A EY G Fxke] A=

21 Alefo] WUt ole] me ¥me FxEy AY EE FAH o
< =

HE Agsior dun. o7]el 37 Wf o] Fofx =

s A= 2 A8 F s FAAL BFE Ffeka, ARl oHgAY
Z o
= =

- 2719 2 2N A=A EDGe) BA ABE AT & 2710 WA

NAsor gyt Avdew HAd AR
Ao} WAl W] wE aTsze] o= YAT WA AAH

s, AojFrled wel 94 ge A ZrIzrel AR AR ws Afe Ase=

el Wagh

o AH A EGA ] Ao AANFE A"
- PIl (Parent-implemented intervention) (2443 %)V
- PMII (Peer-mediated instruction and intervention) (ZA 4+ %)
- PRT (Pivotal Response Training) (&A% %)
- SM (Self-management) (A3 =)
SST (Social skills training) (ZA4 4% %)
TATl (Technology-aided instruction and intervention) (ZAFF: &)
VM (Video modeling) (A3 =)

- AAERAR EAFE D)

o AFHIAERGH ) Ao PFFEA AR(ZHH AR)
- ABA (Applied Behavior Analysis): (A& 4

1) 274 % 4 Meta-analysis ¢4 randomized controlled trial 477} 270 o] =4 X871
<A 4% % Randomized controlled trial A7} 170 o) S8%E X879

o7 & sk Open trial A+ = A7 | A&7

7 & Well-designed A7 o]Fx v} gla, AR 29 ZA7 e X571
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- TEACCH (Treatment and Education of Autistic and Communication Handicapped
children): (A FE &)

- EIBI (Early intensive behavioral intervention): (Z4 <% )

- Early start denver model: (ZAF= %)

. AR zAEGA BAe] AAA R
MEAR, deAE, RAEcAE, FEEAAE 5o I sHel AEHT 9l
O, i]EZd,?_l o 4% AFAT 5 ATE AT AR IX+= FFO02 FEHA
23 ARYUHEASE: 3.

o AHFAEYJHN ] FEAS
- Risperidone : #AH#H 2~HEY Zefjol] FDAS] &4 $QlE& e GEdUT A3 P&
JA1A]

(344, &4 2 A FF)o] FuEHA= AAUAA == Hoolsty] AHey e

[e)
Zbe aole] Aol 7EF gebd e Aefo] X AMEFHUTH0.5~1.5mg) (A
T ).

- Aripiprazole : A#H =FEF Fof ghoto] FAA, A dF, A AF T FHE U
g T As olAFAHY AR FDAY F4 & e FEAUTH2mg/day

~15mg/day; @& 10mg/day) (ZAFF: 4.
- Methylphenidate: SFAIAATA AL Fo)H AP HYPF5HNADHD) A& kA

Yt} (0.5mg/kg~1.8mg/kg) (ZAF3: 4.
- Olanzapine : A¥A<Ql 7159 &S Holx A9
AUt (2A5F 7).

- & uAdA¥FAHANE <FE: quetiapine, ziprasidone, paliperidone 5-& randomized
double blind placebo controlled study= $IFUTH AFE AT, open trial FFO=2
A8 vk dFUch (FAFE: 5.

- Zlek: Oxtel mlEFAAE AFA ALY FAEAF HAJAT Aol ARFAE
Atomoxetine7} AH&-% 7] %= &}a1(0.5mg/kg~1.8mg/kg), a2-agonist (0.16~0.48mg/d) 7}t
FQYF S AE A9 A= Fun
A Aojot AHH 2ZF43 N BE Y3 7| EorA A Ry eH o 2 Risperidone

7 AHEEZIE U TH0.25mg~2.0mg). E, ¥=4 ol XE5E st FAAW oF
£ 2 Olanzapine(1.25mg~10mg), &4, ZAutao] X =42 Fluoxetine(5~15mg)o]
AREE 71 = BHAIRE, o 7Rl A J Al Z= vt Ee] A FFUnh (275 8.

- Glutamatergic agents : A7F% randomized double blind placebo controlled trialel A
risperidone o] {rteHog a3yt Rl v AF5YUT (ZAFF 3h.

- Oxytocin : randomized double blind placebo controlled triale] 37] FYPFH Ao} A+
Aol A 2ozt UREFUTE A o= RDBPC study 7F 3 SdYth (ZAF= 8h.

f

LHUL B0 AFFI

1=
B AdzAERFel e A Fe N2k A
Ws Awna e
]

+9® Aol 4ol A =Y W A gome 3EAY
A 4RO Fol7t B

[e)
= =
$2 Aol FRFUG. £3) FwswA
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TTFAAATA AL Fo)gdA4E HJ A5l
RS kzﬂ(methylpherndate)7} }ia}ﬂ olm HlFFaA AFA Ade Az kA
(atomoxetine)7} AH&% 7= gt}

» EQPe) B ErdEA AW FA 5V AHAHEG AN ofF - FAde B¢
2 Erxdo| axAdolgta HigUyth

> g A AFHNA ¢ FEXTO FQ3 BxE=A 71eH U E risperidonec]

H2oln, of 7kA FF A8 7IHEC] AHEHUS.

BEge wEA TPk FUT FuE bl
< A3t s, AGAelA Bgatsy YA

A5A0% FeAP & S Eobof Utk HEE

P ASAE Jue] Edo] AAZAEDG okFolA v Y= =gl

1
2 B3 o Utk 1R ohde 1Rl FAH A4S FA3
=

¢ T8

TERradxzl oEHE A2V XA 755 Bk o0

7H2EAD, A AURFIIEHADE At ABAYS FHsAL -"ri%%’%fﬂl qua} A
25 YUt & ALdPrt & AATLESNDD)R AdE
NP2 dastd, dd P77 o] Fol= A& oo daglol e A+
z710ll A=A 7fdol 2agun

AZ7rell o3k 2iek 9 Al ALHIE & A5AYS FHstL A= T Am
E g o]F, dA 7z FEMLE~1E) ABIIE HAAEIY AHS 2w9d dddol
S=AE Rl A5 mE A e XA (progression or regression)¥ w3},
BHtd 3 (comorbidities) o Fol Wt X EAYE AFYIA ALEHOZ X 53HHEA
A= AL F2 AFFUCL
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ol thE AAE AAFUTH

AAsgo] A=A ¢+ GDD &A4o] ¢
, 53] ml=40b98H3](2014) 9F W =4l 783 (201D A =

A F (Ist line investigation)® A AL, AR AL, AA A LS
Aog AP As wWasta 9ol v E A s 1
Al FRAAZAL A AALE AAE S FHEUS ARG AAE
4 FHAEFE, UFS), =7]-3d A dd2H(early-onset seizures), 5%~

+%5 A ¥(moderate to severe motor delay), TF~1=2] d5FEF(severe
to profound learning difficulties), BIthA & J(asymmetric motor features)
ol AE W AT AS FHAFUG =3I Aol FHI; AH™ dzbo] HEE
A HldAAd o] o4lE W HAHAE APE 7 AFsHH
H| =420} 83| (2014) 0 A = 1xF AHAM A RIdko] WEstA Sy A %
of gato] FAH HuE elstd 58 FAAAS, dAESS dEr] 99
22t 7 4H2nd line investigation)& F 3t AFUTh o2l 54 FHAAZAL
Aol A b 2 veke] AA e mek Aol JAT v E X
< 93t FHFUT

HHEEX ¢ (GDD)

ALL Step 3-1. 7[2 84
ER R E-RY
{formal hearing, vision exam)

k4

-IIHJL|'§ 1% tiar 13
-LEsuEs Ia

7548 4
LE

F

Step3-3. 24t 24

- RHUHA 2 tier 15
- DjAtEA Ind tier T

o

|

I, AALEAAGDD) Eatell A ] Al Al 7t 34 (step 3) (2016, A7 Alb)
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2) L F3LEAAMD)

25 WA o] YAL Hgrtr] S Mol oyHE F5e] AAH A
dAl=E 4 32744 HHEECNS disease)dt Tx4174A HHPNS disease)oly &5
S 7RI oy AdFYUT FFAAEA A S 8re]7] 84 = MRI A
T Az, vy e, A5Y, AA%H dBad 2AS ARG fA
A AAE ART F EUth BRAFAG THAB] JUHE A9 LA
AAE N ARAA WFHEZRAA, FAARAS A ANAGANE A
P 5 AsU
CP or Motor Delay
Suspect PNS disease Suspect CNS disease
l AND/OR J/ l AND/OR 1,
Laboratory study Electrodiagnositc study Neuroimaging study Laboratory study
Muscle enzyme NCV MRI Metabolic testing
(CK,CK-MB..) Needle EMG MRS {(Uring, Bleod, CSF)
TFT Repetitive stimulation CcT Genetic study
Genetic study study (Cytogenetic, FISH,
(Cytogenetic, FISH, Molecular genetic)
Molecular genetic) Muscle biopsy

O, EEEEAd (MD) gl A ] 1l At 3 (step 3) (2016, A7 Alb)

3 T4 doAADLD)

T3} o] gojo wIA Al J&= A S Ay Aol oo gle
735 *Pf@l” o] FA4 fAFREH gl Zo] dEEAVE JduA, dojo] dEE
A7F A=A FESE ol oY Aol HIlvl ##EE 49 Landau-Kleffner
F3T& wWiAIEky] 9% HIAHA

C Language Delay )

Hearing test
+ EEG

m{m
Rl
fie
s
oS
ofy
L
a

I, A oA ADLD) FAtell Aol A9l AEHE7E A (step 3) (2016, A7+ A%H
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o154 Ak, U
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Ao AAA B, Jg A 9 7

glolo] 7153 Ao®E HiuE

=2)

A7 AAZ A 29

ReEe, 3
Ut 53] 224

U,

AMZE 7, 247 (CHARGE)

>
Dl
2
R
O
o
b
rbL

\O

! Step 1 !
I Step 2 I

| 222

Step 1: ME7HEH7}
Step 2: & HAUHETL
Step 3: QI LB}

s l

T 1

F-':-.'

‘ Step 3 !
! Etio!ogic !

W

- 257 -




E}3A A} (Feasibility survey)
1 o] &nelE ZurIo] Bl sE ojsta A4 RFFY

O A8 oluy @ oy @ m¥oltt @ ¥t © #W$ 1t

3-1 W A@sEE ojelo] ArkE, o= BACIA ojelge] Y Aow
AFSAUA? ol gol Utk A PFAE BAE A2V FAL 2 of
FE ANANFAL (B2EH 71

@O Step 1. A&7} H7} @A ( )
- B EE ofEE

@ Step 2. &g AEBE7E @A ( )
- gEE oHE

@ Step 3. ¥ AL @A ( )
- ddEE oE e

@ el A
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m

O AE7B AEIH&OIAAH, okl A BEE HB2A 23

m SHA 54 (N=72)

o 4

B male

m female

Eobdadw A% U4 F Ghok ARAR F v FUPsle] B AR $UA
T 729 0l3leH, 38““5(52.8%)9] o 2}t 349 (47.2%)° FAR FAE AAE.

rr

rf
ot
el

Pl

m 30CH
m 40CH
m 50CH
m 60CH

FAEY d¥Ed= 0= 268(36.1%), 40+ 2278(30.6%), 50t 219 (29.2%)°1 o H,
3 (4.2%) 0 2 LEbgTh 3 200 S
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o W A2AA

H AT X

HAdaA A= Al7F 100%E AHA 8 =

= Gfol AZAR F T2 AW} YnUE Y T2ED

1. 0| YNE| S} T2 EE0| 20lo| 7|= o|atm x|Alq} B&tstL|

m B S0|Ct
m 1EC0)
m OO}

B A7zo] Atd Aol ARAN F wg gUwsle Fuds ¥ TeeIo] Bale
D ssa AAs R Aol e AEAlA 1% Sad A4 e 7 399
(54.2%), “THS- HIDT 7} 24W(333%), RFoITH £ 9FA25%OE LEREE. T 9o
g oUTh | R ol )L 9l
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2638, 36.1%

%

A TFssAEA
(58.3%), ‘BT
T e &

IOA

SZEUM 29 ZhssiEU M

428, 583%

UH| AN TR HE

FAN 5 Ee AuHvke dagE 9 ==

H(20.8%),

HIr

379, 514%

Aolgta AZe=A B

159, 20.8%

m E50|Ct
m S0
Dt S =
m OfL|C}

), ‘obdTE 7} 28(@28%) o2 EHs
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3-1. 9HY Msist=r| of2{g0| YCHH oL CHA|o|M 0f2{g0| 9IS oz ofAtst
MU

25

20

15 =

10

Lam

HE7ME2lEA 2E3TEJEA HAZEEHHA

ol 444 F wg AUyl duels ¥
w0l AL AT, A= dAdA AJH Rl S
b o b4 WL, 1

Al(15%), 71eFe] A14H) ol A2

e
rO
ool 2
s
ot
N
—_
i
-
N
—
[N}
w

o AE7HE7F DAAGADANA AdH = ozl e &S v 25
j=s

- ‘facial dymorphism’ & R z3}= oAle] LHHAH Lo uwlel ¥
T R g €A FF oo #d Aol Hagh
- Ak 2o

o

A AYEA RS ZREF P AAPPHOE WU & refer He AU B
L. E3] gfol Az screening & HY old 7#HS AH o= A °

- 471 E F9 anomaly X, HHST B FEAN S i BEIE Z2ES T

- A7 ANz AR AZY2E)
2t AEIEE AEV 58 2ot A S-S E3 standardization 875

- AR Aol ol AEAY AATE] RETF.

e
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o I ARHFT DAQEADANA AFEHE odF el g &S ved 2o

- A AUYbE 2oldBTE B3 referslolof wdrolge]l Jwrl W AW
refer7} 7}3k

- FRAE AWSE AR W B B8
- A AN 579 RES Be
- Zn A EA

- 3-4A4] ojFol= FHE EEHIE oE 2 A9 WL, AEVPE B Aele S99
HEAAS &7 oHF

o Al AEHT} GAGEANA dH= o Fol 3 &2 =3 2.

- A Ao B, F5E T £33 9 AAZJ] HEYAA 274
- Ak AR a8

- FAAREAY] BA(H AAPHS A, siA e A 2 chomosomal microarray®] AR-g

7}

- 4 AEAALE etele R B B30l ¢F He A4 AN microarray A
Ab T AAEH] olElE

- ASDE A} & oA @] wRel A3 2 et A4 AA Bs

i3

- Array CGHA AL, ASD 32k HAF AAl] $HA

- 2 Bt AJABEHIE F Ve AFEEEY Ao
- 1% tier, 2™ tier 2% EA] oz

- A8 AA thAE AR guideline set-upe] o] -2

- A Aol @A g HAR Al FUhE = vE B

g A ANA Brkske 2ol A 3 AlFddA e AAEtE B

- BAE A Ao HA /e A8t B
- motor delay-peripheral®] 2%} ZALZ muscle biopsy 23 I &
- motor delay A TFTw] FT4, TSH, T3 ¥3 298

- Ay AAH FAbo|A A H o2 caregiver, media exposure, mother psychologic
statusel] thgt Aol T o
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2. Agostsh

» SEA 54 (N=3D

° }‘61%

® male

m female

Agolata Ao i F Ghol AZAN F oA AUHsle) B BB AL F
s1golglom, 229(T1%)e] lAbek 9(29%)e] BAE TAEC AL

sEAES d"Hd= 0= 16W(1.6%), 40th= 129(38.7%), 50th+ 398 (9.7%)°1%2H, 20
el 60T) ] F2 AU=.
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15'%, 48.4%

HUEHES 484%7F dETdBEEeE Ad %o 1 ggo
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oy mot fe
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o o
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20
16
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2 2
1 1
0 : | - ;i .
ME 47 = o=+ ol H 24

Ao Lo AY BYu(16H) 11 Lo rE=

ol A=

A71= 117, o+ 27, <}
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o WA A

HA; AT X

W AR = 96.8%7F AR IRES A stgon, UM A 3.2%= So AAS

» Ghol AZAAN T UL JURs} guAE L TREF

m 10}
m O It

2 AFzlo] Abst Ffol AAAR T oAd A rie] dagls 9 T2 EFo] EQl9
71 o&A Az RBitsle Ao tldk HEAA V]E 2 x4z I b 219
(67.7%), ‘w9 FE3Ioh’ 71 10%WGB2.3%=E UYEMS S, I 99 FH( ‘ERFo|t’ | ‘ol
o, fH@E ol )2 fllS.

- 267 -



k=l
i)
oin
i}
|l
Hu
fm
Mt
i=}
mt
112}

0
°z|_
ra
2
i
1o
™
Hi
_o

E2E =0l=H =801 2 A

[o]
Hu po
0=
A
OF
Ok
o=
-
-
ey

9% 299% | 61.3% m 0}
mOfe 2%
= 2E0|CH
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2 Foltd =gl B glolghxw AASEA B ARelA ‘RFoIT 7} 39

o 7F 197%(61.3%), ‘W% =gol 2 Aeolzka H4%
9o FE fop e, A oy )2 QIS
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=
9.7%), ‘E=g°] & Aolgtn Azt
o

o 7F 99(29.9%) 2 JERS:

3.0| ¥NE| ST EZEF0| AHYTHOM & 7HsSIEAELM

159, 48.4%

m 120}

m O}
m 2 S0|C}

2 7ol Ghol AFAR F ¥Y AUzt IAE @ TREI| YPFAAA A

v =73 A
A 7tsshAleA Y AFRE & AR E ‘BEOT 7} 9H(Q9%), ‘1€th’ g1 23t
S TH26%0E JERGS. 1 9o g

Abgro] 157(48.4%), ‘vl 1™t g
(“obyrd’ , ‘A3 ok’ )2 ¢l
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=

MUk
12

10

10

8

6

4
4
e
,
O B 1
HRJEIIE  geEREiie

€ A7) Ghor 4441 £ by B 4G Y T2uEol JYFUAN 4
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3 Ffok A FH BHE Aol ohet Aotk A ¢ SrigtE BaFHH
A8E Aol gk WYL AR 7] Aol Ax wkeA Aol KA 2]
Mol AU/ Be] Aol oz Hid A/we A B} o] FojAA
g

L solAAH S wSg
D 34l o]z 9] ofFol A iR AojFo= AT o] f&?
A A g3k gho] ofH
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o] &34l more severe ¥ olFol TigH A YS 17
A A ol gt

4) AR AT oA FAAAE AAHJUS W 2HAE dFaiA A= A= (4
#e Zohg nidEseE A oG

- 271 -



X

it

o

O

rlr

oft

Jo

o

Y
illg
rlr
in)
o 4
b
it
e
P
o
2
=

D BAzel RARAANY, HEY Awe] RNE 5 @A e A2WE o83
A% A AZF obs Belol 0@ shiel Pel 2 £ g Aol
> AR gl
A BAZ WS 217 dgsis #A17} tadh
B. A 4297 WA @ Aol o HE REE Qo
C. Age ohIAT Age] A Azer} Rt
D. o] ®Alol el FeolF A% el uAch

uh @Al wg
D dA vbeH ARG AL2 A Yol Qg more severe obs oA dEe] Eolgtth
7RG o8 ofo]BoA(AAH A o] BHQ3 ofo|x= EFE|A) FaF 3 Ho]
FolxgE EA7F Atk =3 Ao duidoz A e Yl AYds v
of A& AFAT AH~HERG A, Aol e Apoe o] i

sE ot MEe] 932 QWS Ay AR WA Fodt AFE ok
Ak A4S @

D wheA Al ths) SAEe oy FRel sl AZsA s 9l
ANA TFY T4 5 ol @ Bael§ FAk 34 227 Y@

- 272 -



o

ojArlo] FEe Hujo] & A Aol thgh

y

T
Rt

)

34l

[e]

.

I 2

o

1. azobdads AdelAge s o7

O Zopiadst 74

oMl ABAAE W F&

oo T ey o = = =

= 0 CERY) 3 NS
T w v ox M K x Pl
v E R L5 L R 5 LR
RE X up T L B W T N o= o M
rToAs A s & PR 4 peied

) ] o T —_— )

W o o om0 ™ p FEE
zRFH = P oweT W I Nl
< @M K mam o &= H T T emB g
— B TR Hoe O T o_uovﬂwru_
Cx 0% - BT Ho B 8 ) X ol
£3 my < Ho b _ 700 it ~ ~ P AL A

‘H ;O‘_ 0 ~X
Em Xw 5 T ¥ Td F = zIZPn
! <0 : 3 _ o [ o0 "W T
g @ T = $FL T 0® T fafcw
B z - — s B T
B [ = w T F o M B B —
TR A T R— X o
T ogk  xno— F T o 7 OoRaE PN
S o K B o) == o = ML " B o ~/ x
o B ‘Dr oy o N Mu = N oo m TR
Ko 5 e S T g
oy - 2 N 5 m 7 - = G = ol o
Py SRy T oNTE IS 0w A TR
w = = X~ N W R g
° o o B = 2w D.Ir“_ ™ = . ol o z] — w3
wy Sp 2 M T o - Mt B ) sl W T o ok
2:284 3 § EEs gREsi g ko Lfeav
aEser o ® “wE HziPZ 7 oz JgTc
FE = & T CER 7 ol om0 T
mﬂgt@cw o g ®"ac rTepudF o Y S

~ <H =0 Gl =y
D o WO M BTy 9 A RpgE_F
W P ) Toop W R e A
ST WGy F Pgglo BTAT G SN - 3 e
LT B IAT W B o L s DT g b E
ﬂoaﬂaen_ ) w .Qdoo%qn&.mﬁ_wé&_.ﬂw 4 ﬂMﬂfﬂﬂ T B
2T e ¥ % T a2TulsfiEs’ oGy sEEax
plTiEr 4 xEzzFaBiels § pFstTAc
oy ~ )
I kOB B T EET RS WY 4 Tarwexwdw
= XN | | | = X oop
o 0 o5 O

A A A

&

1

°
u

2 93

=
=

- 273 -

BrRog o A AAT

}

0
yil

=

]

- BaMe) yE&AH o



A

dE5S A% A3 So] FAHoF & Ao g AdFHUT ¥ ouoA Ao}

I, Aopg A, Aol estyt, JE #Y YuIEe FYAE FA4S, AF

ZHQ A&l o & A& Alb Fuoh

H, @AY AAATF &9 Ald HAGol|A DSM-50] FAEH

2] NDD, GDD, DLD, ASD 9] A3t =4 #A#H gz XA}
gojstat dZ7tol] =3, AAEH o] Lot #E A FFS v

o] "\1413} Zk7] A&l s Fate Fitol g AFA] AF &

Zlegyt

D AAGZs (NDD) Ade 5
A Lol dHA AHSte ARTEESTH B4 SHRITA A(DSM-5) ol A 2]
Al 73wt o(neurodevelopmental  disorder)+= WAool ZSd= EFsta JNd9
ztol7b e AALGA A A ARt AAdEAN e e E AP davt
A Ug =27t 8%
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A7 (pd7)06. =] ofs WFHd YW ML EArF REeta, A¥Estazt sk

A

ol X

f"‘° »

L

Jlﬂ o B> I

¢

—H

BAZL ROUA HEPE A AFNA gD, AL Agle) o
of g
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. YAl 2015.11.28.(%)
2. ;S** AA TSt ool HrE 3o

3. FAAE A, 29", olgsE, I3 34, da8

<{Agenda>
1. Introduction (9:30~9:40) A3l A
2. Developmentel] #AE EA)
A. 7129] algorithm review. (9:40~10:10) 2y A

Discussion (10:10~10:20)

B. Genetic algorithm (10:20~10:50) A A
+ ASD gene algorithm
Discussion (10:50~11:00)

C. Metabolic algorithm (11:00~11:30) o]

of
1
o
oz
nC

Discussion (11:30~11:40)
3. Growthel] #HEH ZA
A. Microcephaly /Macrocephaly algorithm (11:40~12:10) A& A
Discussion (12:10~12:20)

4. Closing & wrap up (12:20~12:30)
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- Pll {Parent-implemanted intervention) (2H42: 8)
= PMIl {Peer-mediated instruction and intervention) (2 HeE: F)
= PAT (Pivotal Responsa Training) (2 Y2E: 8)
- 5M (Self-management) (2 HEE: B)
= 55T (Social skills training) (2122 &)
= TAall(Technology=aided instruction and intervention) (2 HEE: )

— A ANEHF HA2 WEEA XNSZEF X2
- ABA (Appliad Behaviar Analysish (212 A
- TEACCH (Treatment and Education of Autistic and Communication Handicappedchildren): (2152 &)
= EIBI (Early intensive behavioral intervention): (EH5E &
= Early start denver maodel: (2 W& B)

— R AUEF EEe WEER M2(TUH M=)
- ABA (Applied Behavior Analysis): i2HEE &
= TEAGCH (Treatment and Education of Autistic and Communication Handicappedchildren); 2 HeE &t
= EIBI{Eady intensive behavioral intervention): (2 H2E &)
- Early start denver madel: (228 8)
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