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STEPPINGSTONES TO THE PSYCHOSOCIAL TREATMENT OF ADHD

Yasuo TANAKA
Research and Clinical Center for Child Development, Faculty of Education, Hokkaido University

The aim of this paper was to examine
the state of psychosocial treatment for
ADHD.

First, the following findings of
significance were reported from a question-
naire survey conducted in 2007 on 433
physicans with membership in the child psy-
chiatry and child neurology associations in
Japan, and 238 responses from family mem-
bers of ADHD subjects. 1) Regarding treat-
ment methodology, pharmacotherapy, child-
care advice, liaison with nursing/educational
facilities, and psychological approaches
(patient interviews) accounted for 70% of
treatment. 2) Of the treatment modalities in
use, pharmacotherapy and parent training
were considered valid by over 709 of respon-
dents. 3) Among procedures not in use,
parent training was the procedure physicians
wished to adopt most in future, followed by
group therapy, and social skills training
(SST). 4) Psychological approaches (inter-
views) and SST were the forms of support
families wished for their children at levels
comparable to their wish for pharmacother-
apy. 5) Family expectations for support of
the family were liaison with nursing/educa-
tional facilities, provision of childrearing
advice, and parent training.

Second, the importance of the first
encounter is emphasized in the interaction
with parents uneasy with the possibility of
their child having some developmental dis-
order, as a steppingstone to subsequent
psychosocial support.

Findings from a survey on the coopera-

tive framework with childcare/educational
facilities in 2001 have revealed that: 1) Par-
ents were not perceiving the state of coopera-
tion with the facilities concerned as being
good. 2) On the other hand, the facilities
perceived cooperation with parents as going
relatively well. 3) Moreover, cooperation
between facilities was not being regarded as
going very well. The author’s experience
with such collaboration is discussed starting
with recognition of the difficulty of such
cooperation.

Finally, the following three points were
raised as the principal issues surrounding
ADHD support in our country: 1) Explana-
tion to the subjects themselves tailored to
individual stages of development or life. 2)
Understanding and measures required of high
schools, universities, and technical schools.
3) Treatment of concurrent or comorbid
disorders.

This study was supported by a Research
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h LUEULEADSORBICK>TI R M>TULES
i L;la" L;li E«‘?@E!bt‘ﬁﬂ:: Fa’l,\ ‘

EEATRE]

a b!a'bl#ﬁ’&%b%b&:m‘b ?P(&"Wﬂ)f’il“ﬂ bf‘) U?'E

b URUISHEY, ZFDf, EDZ‘L\@«.&:EHX*ﬂ&&Rfﬁ’E‘ﬂ& ‘ :
© e UIRUIE, TEIERRET. ﬁ!fk%b@‘.af"bmmﬁf'\.tof"b‘ﬁ'é (lﬁi#f&ﬁﬁ)&‘t‘t&ﬁb‘ 1

L DRV U OBEROHITRENS DB LIVELY ‘ R

d UIRUIEBDICEARE D RERIC DL TEPTERL s 5

& URUIE"Uo&LTuvealy, ?if“la‘:%%t‘ ‘I/)J'C‘!ﬁb‘*‘ﬂéck:)i fIWID -

£ ua'ua'mw\b’g“ﬁa el

li ﬁ ® 1 '3

' ua’uzmmmnamt‘.aﬂL;mm&mam'cu&a ;
b LRUBIBEES D LHEMTDD B T

LA b!#f&k’&&ﬁ!b ﬂﬂufé(rd:ilé sma'——m&;wa)

(Amencan Psychiatric Association . Diagnostic and Statistical Manual of Mental Du'orders, Fourth Edmon, Text
Revision : DSM-IV-TR. American Psychiatric Association, 2000 — S =88, X% # ZREX@= (R
DSM-IV-TR ; #EBORN - Bt 2 7/UHEIR. ESE|EE. 2004)

#, FEErIER:E T2, #050ERIZ7RRMC, ZOULORRIBATHFEL TR
NIZL SR, oF VHEOBFFICEELAD, FRPICE 2o TrLRICBOLNE L) 2
OTIRZV. E51C, FOERIDLIW LI, HEH, FRE, FRXMROBMBICOT TN
ELTWBLENSS. MAT, KEAMESEEMS (pervasive developmental disorder : PDD), #& %
#A4E (schizophrenia), ¥ 7=i% % DAL ¥R LM H (psychotic disorder) DIEB/FIZDAEZZH DT
7L, Mot m (- 212, S5MEE (mood disorder), AZMEE (anxiety disorder), FREEN:
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lsd One-point Advice 1
' ADHD ./ ,
B OMOMEL F —N—T v T55 2 LHEBENT VD, FICERIERRMEE (pervasive
~ developmental disorder : PDD) & O ZE B U I2 2V C, DSMIV-TR ZME 2 REb 7z & &1,
PDD DE—BWIZT 5 LY ROTWV S, LA LEROBRRTRZEBWT 5 LLRVHED
BV IB.
7= & %12, Goldstein & Pi%, PDD Z Vv — F D22, BAE D ADHD 2%26 %, TNEEE
BRI 33 %, 41 % WAL ZIHIHA D ADHD EREFRO Lz, LBMEL TV,

s

One-point Advice 2
- ADHD OFRE
ADHD D BERBEIEET, SHETEBEIREH SN TVRIRBICEIo TV D
 HBURTH 5. Rutter'”id, ADHD i3, EHBE L CIIBMH— 2 bORETH 22, &
EF2HICIIRERE L VEIE D DTHD LR, TOPHSICERL TS,

BE%E (dissociative disorder), F7:id/¥— 7 1) 7 4 % (personality disorder)) Tix ) (A1
HWwEWI BRASUTEBIT TS, 238, One-point Advice 1 b BRI iz,

b B =2

DSM-IV-TR V12 X % &, ADHD OB RE(H 5V IZBAERRE) ZEBPOFLID3~7% T,
BECOVWTIRENC LW RAZ2BBI£2: 1205691 LBREBSHL LTS, BAKBITS
EREOEMAN 72\ S, Barkley? 1348% LMEL, BMAICBITHUEIIRY 2 BHHITksb L
whiLs, EEE &0, IEEC L )BT X ZMREVRMEMIZH S —F, BRATREEOH
A E TWD LWV IEIRD LD,

c R

B EIZ DV TiX, Barkley D > 474 EE (executive function) & E T.#1##) (self-control) DB ERHAHE
ZTHBH. BbIT, MY F7RABERCHEEL, ¥+ 7AMBRO F—/33 ¥ 2R &BRICHR
N4 %8 % b D F—s33 ¥ b5~ A2 K — ¥ — (dopamine transporter ; DAT) D BEF LR L,
FeS3 UARIBENTD, F— 33 Y EFEIHEESTHHICHERS N, BROF—/XI 72X
LEMEENAESNS L HFELLNT WS, /& 2\, Hawi 1%, B DAT1, DBH,
DRD 4, DRD 5, &\o7-Ew#{zF L ADHD L DRV D EDOWRERELZBRL TV 5. 2B, One-
point Advice 2 b BRI iz,

d FRETREE

Ellison> 13, FFAERILED 70~85 % i ADHD DZWAHkR ST % LR, & 52 Greydanus o
i, ADHD & BWF & 7= H4E S, WP REERSEZ ) PTVILLEML L. TS
Lok, 44%12AH L b—o0REERMED LN, 32% CTZOLULEORFERE, 11%IC=2
PLEDIFERIBDO DB £,

SEFERER & LTI, WHE DA, TBIREER, HWREER, MR R, BEMEROIOICK
QL CRE 22 - R EDRENBE T 227355, T, THMERCOVWCE, Hp®?
¥BRLTWAEZTEERS.

— 208 —



, _B_ ERO—ERD S

S Mini Lecture 2

s 3 b A S e o 5 T 18

NP« bl 20d

17 Bh#E = (behavior therapy) B ERIC T { 4T
BMEIEX HRITFRICL, FL&H PR
WU LEBZ2r25L0 0, EHOBFHE

IWwHEANEETAE L2 EHBT. EAIC
I3 [EB~=27 V] P8R sns:.

2% Mini Lecture 3

ADHD (T332 BEWEGE

B, AR ¥ (psycho-stimulant drug)
& FENE A B3 (non-psycho-stimulant drug)
2HEBHAE DB BIRE T, RBEFHEL
LTHWwWSH NS, HErki#Ex, EBxF
T = F— MEBRHI(a o —5®) T, 85
FEEZFIEL-RERE 27 2BHEL, ¥
1EORBTI0EMIUEORISMHEFES N
L. BITERICIX, BEE, BEE, 154 98K,
BHEARIRE FNUC L 26E R, AIRKE#E%
ELTIHMEME, HEHOEII D
H5., ar¥—5® cBLCIHEIER GBS
PEESTON, HlEkEEiWiLia
H— 5 ® BEREM, BEWMHELE DL,
WA, WK, AFITESE. bS5 —oRBER
o - FEME MR IR I BIR V7 F L
F 1) ¥ B EGA A [H# JE (selective noradrenalin
reuptake inhibitors ; SNRI) ® 7 + € ¥ & F
HBE(R 5575 TH 5. FKT ADHD

DFEH D HKRAI T THEE S /R B
RIEETA2HREEBD TS, a9 —
S WEIRETH B DICH, A RS F5®
TIRBAHEINBONLITIC4~6HED
HEBERR FH AR > S 2. b o] B & B,
& 7F (dependence), %L 8 (abuse) 12 7% 1 iz <
{, Fv 7 (tic) R RNL M E (anxiety disorder)
% EOIBHF R B E~OBFEITRD 5
nTw5b., BIfEAIZ, B8, BB, AR
B, HIR, BlLRETH5E.

mElE S, N6 ~18R) DAD
AR THo2d, Ab5575%20104 6
B2 6, 18RI 5B YRELREBE SR
T 18 BELARE & kMR L 72 16 IRATLBE 72 LK
SN-BRE, TARERDD L TRFHEEDS
TEB LI %o/, S#IX, MHOLFELR
BV BRmS N A Z LRSS,

e A &

ADHD DWERIZDOWVTIE, ERDBEBEEIZE > TEBTL2ONRENTHEL L b TV,
FRFCHIF T HEE~DOMIE S RO SNB. Mini Lecture 2 B £ UF Mini Lecture 3 b BB S -\,
Smith 5 V1%, ERBEOREE LT, OE~OED ) (FRBELRTLY b - L=z ),
QHE~DOMb Y (K - HETOLKR), OEWBMEDO=2OPBRLEETHOMRNTHL L L,

BICoDED% FRICRIA S b o L L R EEDL L BIAL TV,
BlE, ADHD (ot L CHERE 2 k<72, X5 cHB V4 BB LTV 5 L2 nTh s,

2 EGIER

CCWKERTHFFHMOESIZ, EXRIICEIFKRORFELH T2, BEEELTRET I

EPIBRME L B b B TIRELZR Y OZLEXINZ 7.
[EB @Il w16, I|MIE 20, B KB

[E &R BKLED.
[B% £ B 7 PY—MHEME WmE.
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3 WL 2 MEEDOWO 4 ARKEKET, BERELHBOKRBANOEE RiL LV,

[ =
& B FEAY 1AMBRLT, HRSWICT 3,280 g THA.

g, R M BILEETED. BUBMBBAEXRICRYIRLTL, IITFEFELTHo/. &
XBOM IR LANT, FXR1REPLLLTOBTETEY, 4P A, 1RF, 3RE
TORBESE (&) ToEBix ko7,

$h R BB IBMMBICANLTFELY— 2 LTIE, MELLORUCHLIELL, BR4IERL
7o, ZOHRLBHELEOBVIHHIZITHFEL LITILNBol VI, WHICIIFEFIZERD
&, —HICfTEL TV,

SHAEREC 1T 4 B0 O A L7228, UIZTBL»SORUHLAPEIMLL, R4 21 PETICVHLR

2rX3ichor. 20OM, EEROIVWEFEIHZIZCHEE, WOLRFICANRTIN TV,
HFATHICIZEBLALEINT 225, BEFVWTWERWIENEL, ErA5E8r5EH2D AT
TEEEMTAI L.
INSEEASS 0 LIES Qe X L ICBR LTV O BKEIC I 2 o od8, TRRMIX
DT, FTHREOF)ENEILDL, R 22RELTT, BROOGCEIZIZZ Rr o7z, BFRBIC
BRmoOFFLI LR, RABRE, BHELVSEFAF NVICHRBER 2o, 272, EE)
ATORBRALEIHY, BHFEIEFThol. AEBRRIYEMOELEZORSIIRY 2D,
ENRD o) IAMNEUDEIICRoTwot. ESI/AESFEDL &2, BTFEEKRS
Mo, DEIPVRRVEDIZHY, BLNE I ENH o,

BHEOLORIE, 2FCRITEEPRELI BRIV L, RETPHITICRMS» 25 & T
Hot. —F, WEIXMERE LTHEL, RENDBRWRYDHLEFEIEEBOLNIL.
RO  NER S L BN ) o) SANEL Y, HADPLHLND Z EAE
ToThol., HEIIRDETy—IBRLEFIRBREANEDL S, EhTLE). ZE,L
DR T) v METIIMBB X RRBHICZ D T L, KRALESEHE D BFMLHFIFI
3, EHEELLTwo.

i | EED L X2, BENAZ—NVIT T —ITHRLA, “DIPLELIELTH
FTLEE ., 2R LTS Liglsh, B35, BAORENTRR L sl &R
L, #hbsk, HECHHBREL TV,

dig g AN G, RERERTICZ: 5 LSk & e, EHASERD b, KRANLICRD, &L ICK
WO TREL7. 33 EEICR)BREZOMBEY L-EZ A, HEPLBEXAEFBEREL
70, TNAEBIIETLTW 2EERLEYEL, EZERICAK L. AEORMIINT S
=&, BOESIIEDbY %L, BEFFLEPIIFEELNITTREL BT
BROERER B 1 FED S5 BOEKL LBMICR LR D, MR EBEERL, XFLED
7o, 6 BIC XA ICR 2 BT, EFROARSCHEH BRI L TREL, FBPLDERTAR
BEAHBET B Lo EAHKRW. KERIZ “BHTHEIEL koD T, RATWAE" &
Bz T, HRELTENDOHES, BRERGET Lk, O LAIEE L EERR; R L@
L, ERAFIC—EEMARZZRLLIIEWVIZ LIZRS.

[(MBRIRE] B FEOERATICHB L. ARMY %<, AMICTHIIEZHEFTH
D, BICEEORKEESIZI AR o/, BEERICEL TR “BSTL X< bhrbhwviy
Y, SO BHEIEL 2o, B A" LS. EEICBL T FICHZ Z kv,
INEERIE WV LD H o 7oA, SIEREREINRLILIETIZVIKEDVDL EHL GEET 5.
hAOHEDBE LA 4B L, BECHEF LYY — L%+ 5, FHFEITETHS LV,
EUNS, X LFEICEL, BOBICRYE, KBEL) 2OTEENRZW LR\WE
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k

lﬂllﬁ?%ﬁ§~ﬁWM#@7

HHeEL 7.

[EEEB] £ D% EHR L 72 WAIS-R (Wechsler B A X1 BEM A ETAR (Wechsler intelligence scale-
revised)) X, HEEME 1Q 89, BIMfEEIQ 96, £IQ91 Tho7:. BEEMETIE, MMIEY A KT
HoTwaI L MErok&4be GRET S, BB IXNEE 7T CHMBARTE TS DX AEIL
D, BWHIIMERLFBEILDL, BMAEH I ARMEY DI APELD. BEETIE, MAKRE
Y EMIER, BEERIIE M2, £IV)T L LEANVoTrLRIERCES.

INFETOELEABEEOOEITERES, SHCSHOREMKRESS, KEFICIX ADHD,

RIS EEBES B OBRIHD { TEEEITRB S .

EREIS L LTUTFOBREITo 72,

OFKIEIZ ADHD OFBA%ITH. BBRIF—2 VL2 T ELBNoMVTBY, ¥, Lok
RoTHE, BREBICKBOZ LS HBBFBLTVERATLE. B2 Il—EBHEo7D
T3R" LW RIFECEEL .

@OFENICESOREL LT, “KEREIICIZ, FEE, o520 I AQEBFETHHRIBOLN
cZl, BELLINZEREDLDT, BFRbELTIIRWnWI L, 20O—FTKBELY
WETHOEHLTwE" LHBH L. SIHAOM T - LEE TV TWAKERIX, W25 IE
EZIRLA. T3S EL2S, §FTOEVT ERERLAZEZBVHL, 3o
E LX) BERRS ol L, OBLIZHBL T .

COFREDERD /-, RIEORELB/Z) AT, ERANMTRIRMUEZITo 2. LET 2IEELE
REHGHO I, FEAOEEOIBERICAZ, BErHAVTI A HBER, LI MB
TEFLAL"LEZ, FHEE oL AZELZDOTTEE, KFLLIEEIFL W LEL
7o, BRERTIEREMGICEMT 2 I LORBR T2 VAD, ZROKBHEITL L THRES
ERL, TE22Z20BRLLTVIRILE DL AT L #MET LA, KEEARAICD, FikE 28
MOXREFIENDODOH BT LEIRL, KEEOTERLZ LL LTI, BIERICERL, B&K
BT BRE—HICITY, ERICREPHTERTSEZE, LIESKIIBHROERT 2ETER
THZLEREL.

EBR1IEDO2ZM\P L FIBRTE, FESIEPAKRBPOME CEMRTE . 2FEL£DED
CECHMEER(FE#, WH)D2DIRESHEL. 6 ATAIIKIZVOOMIZ»rEL, LAk
BEFTTIEIBERLET, REBRICEBIMTEA. 10 BICHEUBERELIZSLC 2D, 12 AUBFELE
FTEVoEmMARD LN, ZOFLEEKOOERSDETIE, 3EEICERELIRE, BV
Ao EL LY. F072HH) O3 (antidepressant) & B TT L7z, LIRS OZE BT
MANLIEIRE DD, — AT, FRBEORELHM LB L2 oEHB LUK, BHEET
B2 TERSHERCRE LTy, TEARYKREKMICELRZVWE ) ZEEEHETL. 0
, BFIIEEICRE, XBoTWIDIE, BbYZwvnih REEFLESLCIRI) LA
EPTRBELE, LEEEAVEANLEBEELEITILERS. FEEILER, ToOF
MEIVTCN, BOTRE203900nEEnIFTRITAZILICADZEBoTWS” bRk -
~.

KEIZHEATH O, NV T 7YV —FBERCHRL, KFEAFELHo TS, HERITD
DEEHAVEVWTLRELAKTOERIRO Lo/, BEREB LW BRBEOEEE > 7/-0d
[TBEIREBEBINAOL, HEEATOLAHETH 3.

KRRIZ, MRIIEBEZ BB LIV ERS, RALORROERE 2D, B, £EORIC
HEDFTTEFIIWL )T/, BENPR) o) » 5 0RBITHEEDL LT, “BH
DZLrEZBELIoLILETTY, COFOR—ATEL>TETVSLEDNT, Thhbd
DFOR—=ZAF KGN L TWELWERBWE T LBRARELEFENTE>TWA.
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3 FEFIORER
@ ADHD fER ISR EEMEME) % b > TOEFEOMAILTH.

@BBLAY - ABBMER, SAER @R, 85, WEr).
@Ry - BILICTENT T X i

4 FEGIDER

a ADHD JEIR (4§ IR ERMEE) ZS > TOEFOHEFILTH

SIRHAIC ZBEIMEASE L IR A IS ANEEEM D ADHD O 5 % KERX, FHE~OXBREE24 L,
WHBLREZIVPELZLIC2Y), CoEmMZAR»G X (Bl THx] ERERLAR TV,
PWHEC ) LoRMEEHRE, AEOMRHZIRETIRE 5. KEFITIX, EROBHTKRBIZD
BB EIEX 7. FOHKE, FEIBHTEBLTWAZ LHHECE, HEICEBZ2 (HRTE
LT L bWR 7. 2B, One-point Advice 3, One-point Advice 4 b ZR I N7z,

b BRUID - TERMEG, SEER (s, HEm, mEH)

BELAY PIABROERIC, £FEOOFTENDY, ZOEEO—DIIEERENRBN TS
CEdHHDT, MEEREE A TIC, HECHRBALODFLLHRATILE DS, 1B,
One-point Advice 5 b BREE NL7zvs.

A One-point Advice 3

ADHD OFEFERDEEBINT LI SRE
ADHD 2828 b5 S8, WEE, FEEE, TXToOFLEBIEBWTErndihkdhhn
CBHLNLI LT, BRMERTIEAZW. 7275, FORBELHEEICIBVT FERHFHBICEL
ST A" 7o0ic, Bz kb,

FOOHBRIIZ O LD ARR LRI, HEIABMMIEVEDON), BT
fifi (self-esteem) & LT LFE o TWABBENI R v, FEDSMBEDEREL I 2D
WD ZEMNTERVZWD, KEIZLIZTY, TE2LEY, HEVIRET S 2RO
Sz, FORELEBICE > TIZREONREZ-oTLE . :

ZLLBHETLOWE, WERDLALFAIAAL—F LTV /20, HEEOHCHMIZHE
L, BEEEICHED TV

.* One-point Advice 4

ADHD OEWiEEI DYV

SHIBRE &M SB IR LD R BV, UM LIES Lid "2 ) vio i, 18
A ERMIZD 5 TWB A ERMNCBET 3. FEICIE, BEEZTEZ2IBMCEL, B
BOBEMPLI ) MALRET 2. Z0Hb ) PHEICRY MR, BIFLREFISES TS, &
BVRREUNOBBESEEICES L THL, RABWEEETH2ED »E, RiELH
Y.

7l AFEAFAE LT, YBEEFEHFICEERLEBOM LIy 2BHElH 52 L %
MEL, FHREICEBBHBICAELZ2D LALZVDODEFORGEYHEML, HLBEORDBIZD,
BAEBABAETHEHYIINETERLVIRBEED > TV EPEHRT RETHS.
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* One-point Advice 5
%&b&bhﬁﬁ&@ﬁﬁﬁi%@j&?iﬁﬁb.%mﬁﬂmmamﬁﬁmsﬂmntu%
ADHD

ADHD OF &b 7251, —RAZDZ L, BHBELH Y, BAKICRIT, <A XD. 1
RLTHRRLEBEBROL L EDED, RBICFWT EREFI IR T A LHENGTSL
WL THha FEHIDERET, £HT, LLALRERZIZAIZALZIZL L EBREFENES
EEATFELHIAEL 2 HE-TES. CORBLEFOBEBL, BODIFL XD
LV BRICRLT, DTFERBRLTLEIBEOBEZOLOL b2 2",

c ¥ - BiIICEI TO@EhIF
B - BYRSHROBETHS. MHIL Wo Y ERBHELAWZ L, TEBIEE—KICE
ATVELW EBRRTVES., FTRELBBERET L2 LU HOBECTH 5.

5 XFEFODFEAX K

FHEBL, BROBBOBBMPKRE Lo, —FEREREEATH, BROHCERIES-DD,
BB “RBICEBENRWEAADE S, WMHMAK, T Lo SERIEME, SRHBELEEML
TLNTVET" L) BERE VW, EREL LTHEDO TS BV L.

6 HFFEMHERE~ANDAYE—Y

ADHD D& % F £ b DXL, MBEOEZEBUT L FEYRMEICMA T, POFLL~DOHDY
FHNDOBE L, FELOMERTIREUNOEFRBEOTENROONE. WHBIFRHERLT
LYb b= 7 %2ETH), BEIIERPEE COAFBRLERH TCOLER~DBEICKD 5
s,

BRI NZTNTEPL) T ERATETHY, €5 TRETIIL2VA, R, £ Otk
EHEBEERL RIS DBBARDONS.

HEOHBMRER, BRELIICETIAZ L2, YEEOAFEHEICEEZEY, £ TOEFRE
B, BRELOEDYEVEERBEL, L OMBEI —7 1 » /I b TR MEHETHE YT
BT EEENDIz, .

BEBEDLHIZ, FREFNDTA TATFT—ITEICRHTHRBIZRLR 22, Bz 2V
FEPRDLNDHE, BRI LELWMEEMR: L BRISEICERKICEBOA 2 EVEbE
LLENHLH. BHIbEDOVENTHEI LEDTREVTIZL .

1) American Psychiatric Association : Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision '
DSM-IV-TR. American Psychiatric Association, 2000 BWAF=ER, KEF #, Fex#@z(FR) @ DSM-IV-TR : Mg
BOBN - Hidt~ =2 7 VIETAL. E2Ek, 2004

2)Barkley, RA : Attention-deficit hyperactivity diosorder. A Handbook for Diagnosis and Treatment. 2 ed. The Guilford Press,
1998 y

3)Barkley, RA @ 1997 Attention-deficit/hyperactivity disorder, self-regulation, and time : toward a more comprehensive theory.
J Dev Behav Pediatr 1997 © 18 : 271-279

4)Hawi Z, Segurado R, Conroy J, et al. : Preferential transmission of paternal alleles at risk genes in attention-deficit/
hyperactivity disorder. Am J Hum Genet 2005 ; 77 : 958-965

5)Ellison A : An overview of childhood and adolescent ADHD : Understanding the complexities of development into the adult
years. In : Goldstein S, Ellison A (eds), Clinician's Guide to Adult ADHD  Assessment and Intervention. Academic Press,
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2002
6) Greydanus DE : Pharmacologic treatment of attention-deficit hyperactivity disorder. Indian J Pediatr 2005 : 72 : 953-960
TR | ERXRNGE / SRYEME (AD/HD) DRI - MV A K7 A Y iCow T, HFBEEES 2005 © 107 © 167-179

8) il : ADHD DH 2 FLb-bo, BBRENPLCTVWERNLFOE T vl BERERE—R»VHoT
X%, €BlHAR, 2008 180-190

o) b e : ADHD & BEIBAITRIRESE. ARMHE, NBFHERER), FELOLOBRI Y —XT7T—FEb OWR
& BRRTEIRESE. PIUFRE, 2009 ; 65-81

10) Smitn BH, Barkley RA, Shapiro CJ @ Attention-deficit hyperactivity disorder. In ® Assessment of Childhood Disorders.
Guilfod Press, London, 2007 : 53-131

11) BehgEsE - R - SEIMERE (ADHD)FFZE DB, BMEFI, KoA—m&, FBHEZER), FEREORRRK.O
2, WHRAEHARS, 2010 87-109

12) EHBEFE) : 23 TNIZD T LWL RBREREORTLY b b=V /—FKBY=a2T7 V. PREHR,
2009

13)Goldstein S, Schwebach AJ : The comorbidity of pervasive developmental disorder and attention deficit hyperactivity
disorder : results of a retrospective chart review. J Autism Dev Disord 2004 | 34 | 329-339

14)Rutter M : Child psychiatry in the era following sequencing the genome. In : Levy F, Hay AD (eds), Atinetion, Genes and
ADHD. Brunner-Rouledge, 2001

15) I eh e © MR G / S BPEREE (AD/HD) & AR, T IS (), FBEMIEN A F7y 7. wILEE,
2007 ; 122-128
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Research Report

Altered white matter fractional anisotropy and social
impairment in children with autism spectrum disorder

Madoka Noriuchi®*, Yoshiaki Kikuchi®, Takashi Yoshiura®, Ryutaro Kira®:¢,
Hiroshi Shigeto’, Toshiro Hara®, Shozo Tobimatsu?, Yoko Kamio®

Department of Child and Adolescent Mental Health, National Institute of Mental Health, National Center of Neurology and Psychiatry,
Tokyo, Japan

PDepartment of Cognitive Neuroscience, Division of Frontier Health Science, Graduate School of Tokyo Metropolitan University, Tokyo, Japan
“Department of Clinical Radiology, Graduate School of Medical Sciences, Kyushu University, Fukuoka, Japan

dNational Fukuoka-Higashi Medical Center, Fukuoka, Japan

€Department of Pediatrics, Graduate School of Medical Sciences, Kyushu University, Fukuoka, Japan

fDepartment of Neurology, Neurological Institute, Graduate School of Medical Sciences, Kyushu University, Fukuoka, Japan

8Department of Clinical Neurophysiology, Graduate School of Medical Sciences, Kyushu University, Fukuoka, Japan

ARTICLEINFO ABSTRACT
Article history: Individuals with autism spectrum disorder (ASD) have severe difficulties in social
Accepted 14 September 2010 interaction and communication, as well as restricted and/or stereotyped patterns of
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Diffusion tensor imaging fractional anisotropy (FA), 41, A2 and 15 in high-functioning children with ASD compared
Social impairment with age-, gender-, and handedness-matched healthy control participants. We then
White matter investigated whether DTI parameters were associated with behaviorally measured social
Childhood function. We found that FA and A, were significantly lower in the ASD group than in the

control group in the white matter around left dorsolateral prefrontal cortex (DLPFC),
posterior superior temporal sulcus/temporo-parietal junction, right temporal pole,
amygdala, superior longitudinal fasciculus, occipitofrontal fasciculus, mid- and left
anterior corpus callosum, and mid- and right anterior cingulate cortex. The FA value in
the left DLPFC was negatively correlated with the degree of social impairment in children
with ASD. Higher 1, values were observed in the cerebellar vermis lobules in the ASD group.
The white matter alterations in children with ASD were around cortical regions that play
important roles in social cognition and information integration. These DTI results and their
relationship to social impairment add to evidence of cerebral and cerebellar white matter
structural abnormalities in ASD.
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1. Introduction

Impairments in reciprocal social interaction and communica-
tion as well as restricted and/or stereotyped patterns of
behavior are core symptoms of autism spectrum disorder
(ASD) (American Psychiatric Association, 2000). To date,
extensive studies have explored the neural substrates under-
lying the social communication impairments of individuals
with ASD using structural magnetic resonance imaging (MRI)
(Carper and Courchesne, 2000; Haznedar et al., 2000; Sparks et
al., 2002; Boddaert et al., 2004; Herbert et al., 2003, 2005) and
functional MRI (fMRI) (Critchley et al.,, 2000; Just et al., 2004;
Wang et al.,, 2004; Williams et al., 2006; Ashwin et al., 2007,
Wicker et al., 2008; Kleinhans et al., 2009); these studies
support the emerging hypothesis that autism is highly
involved in disrupted brain “connectivity”, resulting in im-
proper information flow (Belmonte et al, 2004; Just et al.,
2004).

One of the most powerful and noninvasive methods for
analyzing structural connectivity is diffusion tensor imaging
(DTT). DTI measures diffusion properties, such as magnitude,
anisotropy (variation of diffusion properties with direction)
and the orientation of anisotropic diffusion of water within
tissues (Basser and Pierpaoli, 1996). A commonly used
parameter of diffusion anisotropy is fractional anisotropy
(FA). FA is sensitive to developmental changes and patholog-
ical differences in axonal density, size, myelination, and the
coherence of organization of fibers within a voxel, and thus
provides an index of the structural integrity of white matter.
The DTI data are deconstructed into three principal eigenva-
lues (11, 4> and 1s), which have corresponding eigenvectors.
The largest eigenvalue (1,), referred to as axial diffusivity,
reflects the direction of the fastest diffusivity and is generally
assumed to be parallel to the direction of axon bundles in the
white matter. The medium and smallest eigenvalues (1, and
J3, respectively) are assumed to be perpendicular to the white
matter tracts and to each other. Reduced 1, value may suggest
the decline of axonal integrity, and decreased 1, or ;3 may be a
non-invasive surrogate marker of demyelination. These
values are considered to depict subtle structural abnormalities
that cannot be detected by FA (Pierpaoli et al., 1996; Papadakis
et al., 1999).

Although there have not been many DTI studies of social
impairment in individuals with autism, previous findings
have highlighted white matter abnormalities in the patho-
physiology of autism. Barnea-Goraly et al. (2004) performed
the first DT1 study of autism. They found that seven children
with autism (mean age 14.6, IQ>70) showed several brain
areas with reduced FA, including the ventromedial prefrontal
cortices, anterior cingulate, temporal lobes and corpus callo-
sum (CC). Lee et al. (2007) reported the results of DTI analyses
for autistic participants (7-33 years of age) focusing on
temporal lobe regions. In all of these regions, FA was
significantly decreased, and radial diffusivity ((1,+13)/2) was
significantly increased. Cheung et al. (2009) investigated FA
andits correlation with the diagnostic phenotype described by
scores on the Autism Diagnostic Interview-Revised (ADI-R) in
children with autism (6-14 years of age, IQ>70). They found
that FA in autistic children was significantly lower in bilateral

prefrontal and temporal regions. In addition, throughout the
fronto-striato-temporal pathways, a strong correlation was
found between lower FA and higher ADI-R diagnostic algo-
rithm scores. In a study by Alexander et al. (2007), DTI
measurements were made on the CC, an essential structure
for interhemispheric communication, in autistic participants
(7-33 years of age). The autistic participants showed lower FA
and higher radial diffusivity in the CC. Thus, the above-
mentioned studies unanimously show abnormalities of white
matter structure involved in social cognition.

In the present study, we considered that it is important to
investigate correlations between DTI parameters of brain
regions and behavioral measures of social function to better
understand the brain-behavior relationship underlying social
impairment in ASD. In addition, information regarding the
entire brain, rather than specific regions of interest, might be
useful in exploring altered brain regions in ASD. Taking into
consideration the heterogeneity and dimensional nature of
autistic symptomatology, dimensional behavioral measure-
ment using the SRS would be very useful because it can
quantify sociocommunicative and other impairments across
the entire child population (both clinical and nonclinical)
(Constantino and Todd, 2003).

To contribute further evidence to the literature on white
matter structure in ASD, we conducted voxel-based, whole-
brain DTI analysis to examine FA, 1, 1,, and 13 in a relatively
homogeneous group of high-functioning children with ASD
(IQ>85) and compared the findings with strict age-, gender-,
and handedness-matched healthy control (HC) participants.
To explore the brain-behavior relationship, we investigated
correlations between DTI parameters and social functions
using the SRS.

2. Results

2.1.  Between-group DTI parameter analysis

Brain regions around the white matter that showed signifi-
cantly lower FA in the ASD group than in the HC group
included the white matter around anterior cingulate cortex
(ACQ), left dorsolateral prefrontal cortex (DLPFC) (Fig. 1), right
temporal pole (TP), amygdala, superior longitudinal fasciculus
(SLF), occipitofrontal fasciculus (OFF) and the mid- and left
anterior corpus callosum (aCC) (Table 2). Those areas that
showed significantly lower 4, in the ASD group than in the HC
group included the white matter around left posterior superior
temporal sulcus (STS)/temporo-parietal junction (TPJ), and the
right ACC (Table 2). In contrast, brain regions that showed
significantly higher 4, in the ASD group than in the HC group
included the cerebellar vermis lobules (Table 2), particularly in
the white matter regions between the fastigium and parts of
vermis lobules V and VIII, which are near lobules VI and VII,
respectively (Fig. 2). The minimum values of FA and A, in the
HC group in each brain region showing significant group
differences were higher than the maximum values in the
corresponding region in the ASD group. No significant group
differences were found for the 1, and 45 values in any brain
region.
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