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ARHFFEIE AD/HD B LN ASD Z8ERIT 572918, FATHREIGGUICEE S &, 3HMI7 EITHERESE M N
AHg7e /Ny 7 U — T % CANTAB faf7H1 O idTE®) & I ARSI 5 IE(NIRS) CilllE L, AD/HD 35 &
NASD OiEWERET L72, AD/HD IC3B 1T 2 HZEMIE T —F% > 7 AE U — 055 S 3R S 7z, NIRS
P CIE ASD BEICHW T, TD ##5° AD/HD # & 13272 5 MiFsh & — > Th 5D Z LIRS urz,

M%<, AD/HD #< MPH 755505 % CANTAB & fNIRS % WV CHFE L 72, FREEEE IS
MR FER RO I T2, R EFHE U7 BTGB CIXRREEE S B 12k U - IS B2 CHRIE S & R
ARG CH B 223D -, SWM #RET o NIRS HIE 2 MPH G2 BHE A THH Z &M
s,

[F— - 7—FK] AD/HD, ASD, AiISEZEH#AE

Abstract

We assess frontal lobe functions during executing CANTAB by fNIRS (functional near-
infrared spectroscopy) in 3 groups (AD/HD, ASD, typical development), which are strictly
diagnosed. Although ASD and AD/HD have many similar symptoms, focusing on the behavioral
and cognitive characteristics of executive function can differentiate them. We also assess
methylphenidate on-off effects on frontal lobe function by fNIRS and CANTAB in AD/HD and
comorbid treatment groups. No significant differences were found in the scores between the MPH-
off and MPH-on conditions. However, a significant MPH-effect on oxy-hemoglobin activation in
the PFC was found only in the Spatial Working Memory (SWM) task. These findings suggested
that PFC activation might be affected, depending on the degree of difficulty in the tasks. Although
it is not clear what the differential MPH-induced means, NIRS measurements might be useful for
assessing the effects of MPH even when performance changes were not observed in the cognitive
tasks.
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VEE K el 2 8 5 (Attention-Deficit/Hyperactivity Disorder:PA F AD/HD)E, RiEER L U%
g - WEMEZ PRER & T RERECHD, —F, BHEEARS b T AEE(Autism Spectrum
Disorder:LL F, ASD)i%, X ABMROEMIEE, a2 a=r— 3 VOEE, BEI B . BELE
HRER E T 5, MEZOPZERITESERIITHEPPDLLT, MEEOEIFIERIZEZ S
(Matson 2007Matson, Nebel-Schwalm 1), &=RIZADFT 2 FRITNE 7ZHE S TVRWAS, ik
Feb, BERYICHEEREICEDETIBRENN ARG OB N RAIR TH D, t-T [k
EOERN) & SI12T TAOMIOFEMREEIRR ) OB\EBEHIITFEETETEE > TV D REREEE X
ik, 2007 ), LL, TEROERRIFEMIZEED < BBNEICIIRARH Y, X0 FEefREICE
SWTFHINE DRI BB Th D, MEFEDOSG I ERICHRD N D ERO—2IZ, mifEEC W L
THET S THTEHERRER S ) MEE I T\ 5, IT4E, AD/HD S ASD Vi 2 5t G212 78 50 B Y
TGN 7 U — 2 W2 E RN < 2 E i, MBEREDO—>Th D [FTHRE] OEENLEL T
TEET D 2 & DRI STV 5 (Barkley,20012; Bishop,20053; Ozonoff,20044; Goldberg,2005%), &
512, CANTAB &\ 5 B DR THERL S 2 M e FEATHERERIG N v 7 U —IC K o T, WifEED
FEPEDEWZ S HITFEICFHE L £ 5 LWV ORBRREINTVD, LnLARs, Zhb Dk
7% AD/HD & ASD OB AYERHE TRV &, MEERECFmOFHINBH® THh 5 2 L7 K
b, “HLERMNAELNTELT, MREREICHRE LIZFEOLEENE, E00E, FITH
RERRE D RGN 2 C, R T DO IR 2 57492 2 & CREORELZ D & 5 LT 2
BDEDENTWD, Z2O—2& LT, /MRICHA S TS {NIRS(functional near- infrared
spectroscopy) & F H11 5, INIRS 1E, Ze&MENE <, MFELIRNZ &5, /NNETORFRICE L
TH Y, AD/HD, ASD OifFHE Ik LT, St i, Go/NoGo 7 £ & Fv 2% < © fNIRS
MRS TE 7z, LinL, AD/HD & ASD (213 3@BORTHERE R H 5720, B0 gEnH T
IIFES A PRI TE RV, CANTAB @ X 5 2285 D 56 THERL S 10 5 FEATHERERTFAE N v 7 U — %
S L, SR THOMEEZ INIRS IZX > TRFTIHRERDH D EEZLND,

ABFFETIE, WHICZHT L7z AD/HD 2, ASD Jids JOVERFEE D 3 #EHI T, 1Q XF e & o
B ATV, SRR, SRR SEITHERERTME(CANTAB, SiEVtB IR, Go/NoGo FHE), R
REHg A (ENIRS) ZHAA D, @M OZAMICEHIZ T 7,

BrREE - FiE (BR)

ABFETIE, Fne 1Q % 2 #ii L7- AD/HD JEiE, ASD i JOVEM A= TR L,
Al A D TR ATEAIERRE T X b Ny 7 U —Tdh % CANTAB & HEH R A T H 5 INIRS
ZEIFFICHEAT L, Eit 3 M OREERERRIC DWW CEAMRIME 21T o 72, SRR LTI,
fkHE i #2 T CANTAB BT 0 fNIRS HIE 217V, AR & OBE 2 MiET Lz,
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NRE
(1) 10 ~15mDFEL
(2) WISC-IV @ Full- Scale IQ 80 L4 I

(3) BHERIZEZHESINCAANDOT £ FB L OMREE O CERENEONLLHE

D 3RMAWMIT I EEHIRE T D,

- AD/HD % : DSM-IV-TR ® AD/HD D2 W iU 2 i 7=+ %

- ASD B : DSM-IV-TR @ ASD DM iA1=+ %

- ERIRSEERE : (4) DSM-IV-TR @ 1T #h, THEHICEEY b L 20BN ZRWE, (5) 2 BlENIC
FEEREE LW SN MEE DWW, (6) EHIMRERECIRIEE L TRV, OS54
=TF

&

1. 52BR1213 AD/HD ViR¥ 156 41, ASD V2114, ERFEERF 194082, (1)

2. GRS 7 ) —TOFEH : WISC-IV, AQ (Autism Quotient), ASSQ (Autism Spectrum
Screening Questionnaire), ADHD-RS (ADHD Rating Scale)

3 R A MG DR TR 2R BTEEFERERE T 2 F Ny 7 Y —Tdh 5 CANTAB(E 2, [X 1) & HijEH
WG RE CTH D INIRS(X 1) % FMHIHEIT L, 70 3 #EM O RTEHIEREEEIC D\ TS A B0 7 3T
1T,

4. AD/HD D 5 LI3EWIRER 11 4 (£ 3) (&% LTI, Executive Function (2 H L C,
CANTAB i ™ 9 5, Spatial working memory (SWM) & Spatial span(SSP)#fE (%4) %
FEATH ORTEE 2 INIRS IZ L W HIE L, 1EFRIR L OME LR LT,

&1 1KERE (TD, ASD, AD/HD ) D#EtT—4

TD (N= 19) ASD (N=11) AD/HD (N= 15)
5 F19(SD) 11.4 (1.6) 12.0 2.2) 10.8 (1.8) n.s.
(Fsu||3|) Scale 1Q 111.8 (13.4) 105.6 (14.3) 103.8 (14.9) n.s.
Bt 63.20% 100% 86.70% *
a5z O 94.70% 44.40% 100% **
IREEES (%) 0 2(18.2%)© 13(86.7%)
UNOTAC P R 0 0 0
WO E 0 0 0

3E; (a) %2(2)=6.54, p=0.04
(b) ¥*(2)=16.14, p <0.01
©) TAFVARRYRUERRA. L AFIL T z=T— =R A
(d) 2TAFINIz=FT—MERA *p<.05, **p<.01
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Order . .
(Core Sample DomCaIRNaq—i:sstzts:tlated Test description (Approximate time for Administration) Key measures
domain)
The Motor Screening Task is typically administered at the beginning of
a battery, and serves as a simple introduction to the touch screen for the . .

1 participant. If a participant is unable to comply with the simple #measure the participant's speed
(Inrtroductio Motor Screening Task  requirements of this task it is unlikely that they will be able to complete Of response and the accuracy
n (MOT) other tasks successfully. This task therefore screens for visual, of the participant's pointing

movement and comprehension difficulties (2min).
Rapid Visual Information Processing (RVP) is a test of sustained
o . attention (similar to the Continuous Performance Task) and has proved #measures cover latency,
2 Rapid Visual Information yseful in many studies in which drugs are used to help develop a probabilities and sensitivity
(Attention) Processing disease model.. It is sensitive to dysfunction in the parietal and frontal e misses. false alarms and
(RVP) lobe areas of the brain and is also a sensitive measure of general re‘ecvtions !
performance (7min). ) )
SWM is a test of the participant’s ability to retain spatial information
and to manipulate remembered items in working memory. It is a self- .
3 ) ) ordered task, which also assesses heuristic strategy. This test is a #measures for SWM include
(Executive SZ?;;:/II Working Memory sensitive measure of frontal lobe and ‘executive’ dysfunction. It has errors
function) (SWM) been shown in recent studies that impaired performance on SWM #measure of strategy, and
emerges as a common factor in prepsychosis (8min). latency measures.
Delayed Matching to Sample (DMS) assesses forced choice recognition #latency (the participant's speed
memory for novel non-verbalisable patterns, and tests both of response), the numbers of
4 Delayed Matching to simultaneous and short term visual memory. This test is primarily correct patterns selected, and
(Visual Sample sensitive to damage in the medial temporal lobe area, with some input statistical analysis measuvrin the
Memory) (DMS) from the frontal lobes (10min). . Y 9
probabability of an error after a
correct or incorrect response.
White squares are shown, some of which briefly change colour in a
variable sequence. The participant must then touch the boxes which #covering span length (the
s i Spatial Span changed colour in the same order that they were displayed by the longest sequence successfully
(Executive (SSP) computer (for clinical mode) or in the reverse order (for reverse mode). recalled), errors, number of
function) The number of boxes increases from 2 at the start of the test to 9 at the ' .

3 . attempts and latency.
end, and the sequence and colour are varied through the test (10min). P 4

oIy P KEOCANTABRES T R — LYK #5| A : http://www.cambridgecognition.com/academic/cantabsuite/executive—function-tests

LRORFLUTORILYSIAL TS,
DOI: 10.1016/j.braindev.2013.01.005
Neurobehavioral and hemodynamic evaluation of

H1. COEEE, HERED INRSEEFELIKE TCANTABIRREZ 1T
= Bk - Prs e = > luatic

—Cb\é*i?ém}_gi\é" E=tE LtﬁliNleo)aEuﬁgTL—C’l"é° Stroop and reverse Stroop interference in children

NIRSISHTERATEFI AL TL% . BA R NDTA—T[dFpz(international with attention-deficit/hyperactivity disorder

10-20 system) [ZRIE T 5, Brain and Development, Volume 36, Issue 2, 2014,
Pages 97-106

1 #HEREM NIRS %58 L f-4KAE T CANTAB EREZ1T > TUL S #%F
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AD/HD (N= 11)

F#n Ty (SD)

TR (B/K)

Full-Scale 1Q Ft5 X7 (SD)

SEEMAO7: VCIFEHROT (SD)
Perceptual Reasoning Index: PRI SE# X7 (SD)

Working Memory Index :WMI S X337 (SD)

10.8 (1.8)
10/1

102.3 (17.3)
103.1 (13.6)
103.4 (14.6)

98.2 (23.3)

Processing Speed Index :PSI F#J X7 (SD) 98.6 (12.3)

ADHD-RS-IV #8207 FiJZXa7 (SD) 69.5 (25.4)
ADHD-RS-IV FEERQ7 Fi#9RXa7 (SD) 69.6 (25.4)
ADHD-RS-IV ZE)EEIHRO7 FHRXIT7 (SD) 65.4 (26.9)
AFINT=T—MEEE, my/kgTH (18) 33.6 (27-54)
NHIGRREZIE 0

TR D Bl Bt 0

F4 AND/MDEDAFILI T ZT— MNARNRERET HHARTHEMA L= CANTAB ZREIER

Order . .
Domain and associated L . . . .
C
m() n?a:i) Sample CANTAB test Test description (Approximate time for Administration) Key measures

SWM is a test of the participant’s ability to retain spatial information

and to manipulate remembered items in working memory. It is a self- s#measures for SWM include

1 . . ordered task, which also assesses heuristic strategy. This test is a
(Executive Spatial Working Memory sensitive measure of frontal lobe and ‘executive’ dysfunction. It has errors
function) (SWM) been shown in recent studies that impaired performance on SWM #measure of strategy, and
emerges as a common factor in prepsychosis (8min). latency measures.
White squares are shown, some of which briefly change colour in a
2 variable sequence. The participant must then touch the boxes which #covering span length (the
. Spatial Span changed colour in the same order that they were displayed by the longest sequence successfully
(Executive (SSP) computer (for clinical mode) or in the reverse order (for reverse mode). recalled), errors, number of
function) The number of boxes increases from 2 at the start of the test to 9 at the ' '

end, and the sequence and colour are varied through the test (10min). attempts and latency.

TP KREDOCANTABRBN R—T &Yk A : http://www.cambridgecognition.com/academic/cantabsuite/executive-function-tests



3 HEM O LIy 7 ) — COFHIET, ASSQ 13 ASD #E CE{LICA S A -7 (3% 5), ADHD-
RS % TD #1ZH~T AD/HD B CEMICHAAE Y (£ 5), WISC-IVT® Full-Scale IQ A =271

Be72I3720 A5, ASD BETIE TD BEC L L TR BICROBEE O RMED » 72 (3 6), CANTAB
DAaT L SWM i T AD/HD HiZEFo& (=7 —) OHENRFEICSEN>72, —5 T, Rapid
visual information processing (RVP) <° Delayed matching to sample (DMS), Spatial span (SSP)
DA AT 3 HENCH B RAZRO R >Tz, (R

x5 DLEFHERIT

D (N= 19) ASD(N=11)  AD/HD(N=15) Fvalue @ Eir

ASSQ Score F-#)(SD) 2.3 (3.4) 28.1(8.8) 14.1 (7.5) 55.2**  ASD > AD/HD > TD
AB (b DEEBA-EIE) 0 (0%) 9 (81.8%) 3 (20%)

AQ Score F#)(SD) 2.5 (1.8) 7.6 (2.0) 5.0 (2.6) 20.1**  ASD > AD/HD > TD
A (IorADEEBA-EIE) 0 (0%) 9 (81.8%) 6 (40%)

ADHDRS-IV #2237 F#(SD) 2.0(.7) 12.0 (5.9) 202 (12.7) 21.5**  AD/HD > ASD > TD
80% tile 0 (0%) 2 (18.2%) 8 (53.3%)
85% tile 0 (0%) 1(9.1%) 7 (46.7%)
93% tile 0 (0%) 0 (0%) 6 (40%)

ADHD RS-IV. FFERa7 F#(SD) 1.3(1.5) 8.4 (4.7) 17.8 (21.2) 7.3** AD/HD > TD, ASD >TD
80% tile 0 (0%) 3 (27.3%) 9
85% tile 0 (0%) 1 (9.1%) 6 (40%)
93% tile 0 (0%) 1(9.1%) 6 (40%)

(ASDD';D RSV 28 WBptEA=T F19 0.7 (1.5) 3.6 (3.5) 12.7 (22.9) 3.5% AD/HD > TD
80% tile 0 (0%) 2 (18.2%) 6 (40%)
85% tile 0 (0%) 1(9.1%) 3 (20%)
93% tile 0 (0%) 0 2 (13.3%)

X (@) — ARSI TIE, 2 THEELENH ST *p<.05, **p<.01
(b) Method of Dunnett's T3 AL TLVS
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®6 WISC-IVIZ & 2RAMEAETMMHR 27

TD (N= 19) ASD (N=11) AD/HD (N=15) Fvalue ® Hu#st®

F# SD  FH  SD  FHy D

FSIQ 111.8 134 1054 143 1038  14.9 15
ERBWHERT

EERER 107.5 11.9  103.1 17.3  103.1 12.4 0.6

HMHEMER 111.9 116  103.9 122 104.9 13.1 2.0

NGEUERLE 109.1 17.2 1116 16.6  101.2 21.7 1.2

SR 105.0 10.9 97.4 10.2 99.3 11.3 2.1
THER

EE 11.5 2.5 10.4 2.8 10.7 2.6 0.8

£ 11.0 2.4 11.7 3.4 115 2.3 0.4

g 11.7 2.9 9.8 3.2 9.7 3.2 2.3

BAKR 11.7 2.6 12.2 3.1 1.1 41 0.4

o= 11.2 2.6 8.7 25 10.1 2.1 3.6* TD >ASD

TSR 12.4 2.2 10.9 2.7 11.1 2.2 2.0

#g 11.2 3.4 11.9 2.7 10.3 4.4 0.7

HFERT 12 35 12.2 33 10.3 3.6 1.4

"5 11.0 2.0 9.2 2.6 9.2 2.6 3.2

Ek=) 11.2 3 10.2 2.2 10.9 2.1 0.5

& (@ —AMSDEAHT. *p<.05
(b) Tukey's honestly significant diference testZFL =
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TD (N=19) ASD (N=11) AD/HD (N=15) Fvalue®  Z#fai®
Fi#y  SD i SD Fi5 SD
MOT 90.7 323 906 227 1042  35.6 0.9
RVP 2389 798 2418 277 2547 612 0.3
SWM(Between errors standard score) 0.58 0.63 -0.027 1.09 -0.024 0.76 3.3* TD < AD/HD
SWM(Strategy standard score) 0.46 1.14 -0.29 1.13 -0.16 0.87 13
DMS(Percent correct alldelays standard score score) 0.27 1.43 0.19 1.36 0.7 0.95 0.7
DMS(Percent correct stimultaneous Standard score score) 0.26 1.03 0.14 1.13 0.48 0.73 0.4
DMS (Prob error given error standard score score) -0.32  1.90 0.24 1.34 0.76 0.56 1.8
SSP(standard score) 0.86 1.04 0.47 0.85 0.33 1.04 1.3

i () —AMSES T *p<.05
(b) Tukey's honestly significant difference testzFaL Y=,

AFNT 2 =F— O on-off MERTIE, SWM & SSP OFREEAGEICIRIK - #RESRETOAE
TR IR T2(F 8), £ 72 HEARISA T SWM & SSP ORI EMBI L T3 Z VRSN
(2, LaL, RFESMTIE SWM & SSP OB OMBITR D22 > 7, & 51T, ADHD-RS-
VOREZEADT L SWM TOZ FT5F0—2a7 LIZAOHENRSH 5 Z LarENTZ(H 3),

£8 AFILITz=T— ORI

MPH off MPH on t value @ P
Mean SD Mean SD
SWM(Between errors standard score) 0.05 0.76' 0.00 0.85 0.56 082
SWM(Strategy standard score) 0.35 0.77 0.23 0.72 13 059
SSP(standard score) 033 089 017 094 13 0.34

i (@ RPTIRE *p<.05
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3 SWM strategy standards score & ADHD-RS Fs¥FEX a7 D4R

FERASIC TN DO EI TCOFF I ~NES B E B ATFLT 2 =F — F DR
SR D E LR SWM R CORGRO =, FREOHES EIZIG U T, MOBREOGICZEN T
(K 4),

n



SWM subtest

SSP subtest
O MPH-off > MPH-on, O MPH-off < MPH-on, p<0.05

7¥; SWM subtest&SSP subtestDE[ZLLTFDHA+KYF|IALT=,
http://www.cambridgecognition.com/academic/cantabsuite/executive-
function-tests
4 MPH-off & MPH-on &4 TORITHEAEIZREP D MR ENRE
=B

AT & 1%, ASD 36 LUV AD/HD %At - 178 - 3850 - EITHREDRMIC L > TR TE D L0 )
iz o &, ASD, AD/HD B X0 TD BE&ZAMRFHEZ1T > 72, BRRBIGIZEH N T, ASD &
AD/HD DKM E2 Y BHEERNNNETH 2 Z &2 WD, SRIOIFED X 5 I AT 21T
LT, EHNCFHGTORRMERH D LA LT, ASSQ, brief AQ, WISC-IVD TAMH Th
LI2OED A 371X ASD OENIZSEIZ/ %, $£72, ADHD-RS-IVX° CANTAB  SWM ifE A
2713 AD/HD OSERNCHATH 5, & HLICAHIETIE, AD/HD (2B HMZEMY —F 7 A€
— DO INRB I, AD/HD OAF V7 =5 — N COIREDNFROHEICIE, SWM R T
D INIRS HIERHH TH DL RN H D L& X DL,
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