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Abstract

BACKCR()UND：The tmⅡtnlcnt of a【【㈨h¨¨tlem】t hvpe聃ctlⅥIv dIgorder

【ADImllly Pl^t⋯¨'e咖loF“phlEcG)肌，№llⅢk gradually recelves

t⋯P¨tlnns．b r_wf ver，tl⋯aⅣh㈣on⋯Pla自s16catlo⋯s⋯-h⋯f小1
(ml仆n㈣‘I vlH L】nl P。rPP¨⋯n

oBJECTIVE：’n⋯¨h1什tIlc e雠rfl⋯f⋯f EE(；hⅢ伯edback onchIldMll

wItll^1)HD

DESH；N：A m¨doIn|ze【l阱*m』lmⅢ_(I studv be如M and aner E仆aIⅢ邺f

SETTlNG蛐d PARTlCIPANTS：A 1(naI【《30^DHD chnd川1 who ac一

【‘‘'r(1“1 w’Ill the m8K“，sfl‘I、nt㈣“A⋯lcall M帅h“nlsorder Dl北⋯s
川II slt¨ls|lr Ma Tluol(nudjl ellll儿|l‘)一selecled foT U⋯tu‘lv hnm Chll．

tjre】1 s Mr rIIal Henl山CIln㈣f N&nunB Braln H·JsmlaI

IN‘rERVENTloNS：【：hlldt即wlfJl AnHD were t种aIcd wl出EEC‰，№d—
11ark¨1e13I’y I，v¨】⋯⋯，h1“g staⅡ111【e异raIPd V_mlal nlld Audllow Co】1．

¨tl【m Lls Pf-rfomlml忡1P¨11VA—C")wa日use(1 t⋯vaIu{lte be如mⅡcatment

t¨I{I rhP thPraprul⋯11PrllvPnPsH|LReT 20 and 40 tIllI⋯f LhF ther￡Iples

MA】N【lUTCoME MEASURES：In rtxHlte叠edbBck comml qut，tl蛐t and

¨lfe#儿ilr aItP¨t⋯Il quo|lPn C

RESULTS：AIIrr 2l】ll Tll⋯f|畔a【mPnts，lJl⋯teKHIfe kedbaok conⅡol

qlmmllIl¨I’㈨edfnml 87 38±15 7l to 98 56±10 78，(f_4 59．P<

0 0¨： ln¨97儿te日t¨n110Il quotje rlt¨lfm{Ised fmm 70 38±16 22⋯

88 94±16 37(I=4 68．P<0 0¨Aner 4()【I㈨㈨ffMatment．Ih㈨te—
KrlI|P tPPfIhat、k L’ol】trol qucltlPr¨1⋯ased Io 107±8 43【f=5 38． P<

m‘¨l，Ⅲ，d ntos瑚tt、amnlloll quⅢlF nt lⅢrensed to 104 56±12 67《±=

8 76．P({】(】11 hch EEt，blokedhack‘⋯|_^nl sl卵】6can山】mp⋯d
nmp21rP【1 with lhat heh’m【hFrjli’y(尸<0 01)

CoNCUlSIoN：EEC hIo忙e d11arkt}|㈣h删coIlfimed theralleut⋯e^

n、fll⋯P*s，w11¨11 r州u】r⋯norc tmmlnR【1nlP tf·freat cblIdren”th obvlous

^nl{n thall Iht，⋯lth h。l’Frnt—t'vltv。lmpul8lon
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INTRoDUCTIoN

fhe Imatmellt of ADHI)llv EEG l】iofeedhack therapv哪duallv re一

(·PiveH a”en“o rH地㈣11yl。‘I㈣der to lnvesll鼬Ie Ihe Iherapeutic

Pfbcllveness of EEC luofeedh∞k therapv iIl tk tr朗tment 0f ADHD．

111e en“iⅥme洲f BFB 2000 EEG bi如edback ther8Dv in Chlldren

wlth m)HD waR p伸limiI】arilv evaluated bv IvA—c兀1 before and aner

ImatnlPllf thlⅥLlgh sel卜‘uIltroIled 8tudv

SU珏JECTS AND METHoDS

sl西iec括

Tl㈧t1川vⅧde新gned IIll0㈣Ⅱ_controlled Rtudv 30 chlld⋯ith
a 11lagr¨)⋯)f ADHD az吼l hm 7 to 13 vears n】d weleselected h"nl

(-h11dren Me【lial Hr出【ll Clinl(，(《NanImg Bra¨1 Hospltal from Julv

2(m1【o N【Jv#lIlber 2002．in whlch lhere we伸26 m出esand 4 females

with d m啪a龋oft8 6±l 21 vears old A1l cases wereln㈣．

dance w“h the ADHD dla即os“ccrikrin set ln Amencan M eIltal

Disorder D189rmsis and statIstic Manllel(the founh柚non，DsM—Iv)
wlth more t11an 80 points u“Ⅱtellectud qtJotienf in Wa诂Intelligence
scale．An cases had no 8evere bo‘1v．1iseases．nevons svstem dis—

eases．and ot}l盯childh(md mental dlsorders

M日mods

EEG hiokedback therapv：BFB 2000 EEG blofeedback svstemwa8

used to lnhibit 4—8 Hz slow wa㈣ctivltv and increase 12—16 Hz

s㈣ry r邶tor rhythm㈣8imuhaneouslY．The EEC o士the c柚es was

collected bY the svstem and feedh∽k 1n the real nme witll dl kinds

of images．The frequency of the treatment was twice a week wlth each

tlme of45 minutes

The t00ls and the methods for lhe evaluatlon 0f theraDeutic efkn

tiveness：IVA．CIyr 8vstem is a svstem a¨ached mth the jnsm】ment．

which observes fourcog“itive va“ables mcludlng missi“昏wm“g

cho{ce，fee曲Hck time蛆d stabilitv．to obtaln：visual or audjtorv

feedback control quotlent，衄d visu一∞auditow attentlon quotient

through c0什e8pondj”g calculation而r the“11al i11t。gmte feedhack

co【ltml q“odent and int。grate a¨entlo“quotient and thereby“】e_
v且luate the condition of【he Datiem8 IVA—C胛was tested before the

山ini“g刊aRer ev8ry 20一Lime of traini“舻nf e∽h festee．

Statishcal a11aly8is：SPsS 11 0 s址愀Ⅷu8ed fnr paired≠tes【by

lhe author．

RESULTS

Before therapy．7 cⅡses had abnnmlal integrate reedback contm】

quotient and 15 cases had abrmⅡnd inlegrate attenliorl quotient and

8 cases had abnonnities in bothⅡuotlent8．A竹er 20一time treat舢L
tk akve Int。孕ate qu矾e呲“ecame lmmd iⅡ22㈥(73％．22／
30 J曲er 40-timeoftreatment，the aboveime鼾Hte quotiems became

nonnal in 27 cases(90％．27／30)

The compadson of jnt。grate feedb∽k comrol quotien【a11d lm。grate

attention quotiems between bef‘)re肌d曲er the treatment in ADHD

kids was ln Tahle l there was no sIgnl6can⋯n integ埘e feedback

control quotient between 40一time tI℃atnlellt and 20．time treatment h】t

山ere was signi矗cance iⅡinteg。ate 8ttendo“quotient(￡=3 07，P<

0．011

n6k』 co"Ipn棚“Ln‘昭7Ⅱ”q”of Ee胁k舢e帆6帕reⅡ以可kr f^盯q’y
zn^DHD pd#‘en“ rj±^Ⅱ=，0j

Ind“es Befom山eraDv 2C)L¨TlHs 40Ⅱmes

InIe口a【e nedback 87 38±15 7I 98 56±10 78‘ 107 00±8 43

c；mI mmhem
Int。FBk al”nlIon 70 38±】6 22 88 94±16圳 104 56±12 671

Ⅱ110“enC

m b嘲Mih’印Y．1扛4 59，jt=4 68．1-5 i8．‘t=#76．P(mm

’nl㈣mpd日on of auditorv or v18um feedback contml quo“ent and

a【tenLlonⅡuotient benreen bdfore and出er t地aLment ln ADHD kld8

was in Tabk 2．Therewere si印墒cant dl仟ere丁lces of audilow如ed—

back collfrol quo“ent Hnd vIsual fecdback c011tml qlloIlent between

40—dme lreatmentsand 20一tinle treaIments but【h唧㈣l毋i矗cant
diⅡ÷renceB of audilow attentlon quotjentf￡=3 97．P<O．01)afld

visual nttentlonⅡuodent(}=2 36， P<0 05)between 40-time

treatmenIs a￡ld 20一time treatments

Thel℃were complaints and obvl㈣side effects du打ng theentlre

study pmces8
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DISCUSSloN

ADHI)l洲m nr the I、nmHmn f，ehavlouml pmhlems in schooI age

【-hll【l聘11．wlllch h洲a⋯1if¨cm nlanIfestatlon of looslⅡg attentions．

11v"er8Hlvi【v and impulsi(1n that not 1n accord蛐ce with姑e”“．The

bask 111eorv l订the me【-hHnIsm of EEG blokedback lherapy in the

treatTnent“ADHI)ls m suppose th㈣mbral electdc activitv could

be c‘mtnllIefl u“m叫ulat甜thH’u曲dlrecl feedback t舢in目Our
resllh jndlratPd tllaI 73％of klds reco㈣d after 20-t删【raill_
1119R And 90％【'f}11em憎covered aner 40一time traininEs．Tllerefore，

the thcraD、()f EFG南edha(，k州efrective in the treatment of AD—

HD．’Ih㈥踯“h⋯MducI州bv“-“．I，1％M㈣8tra川and rjnden

e∥，矗¨pmvc(1the e‰c¨ve㈣s nf EEG kedback ther8Py，whlch

s”pponed f’Il⋯111【s．
Celltr出stinlulanl was the矗rst choIce iII mP nreYlous treannent of

ADHD and Rlta】i|1 was thP dⅢg cummonIy appIied．As indicated时
thP literHtures．after the Hdtnlnis【ratiou of Ritalln，the eff；ctlvene8s

oc‘·IlⅡed mm wlth 70％of tIle pa“ent吕havlng obvlous lmTH"ve—

lnents：Il㈣ver，lt onlv㈣1tI last f舯8^hon pe五ud bul with obvlous

side efkcts‘’a11d moreovPr，1f was easilv cause relapse aner the 8top

of佃king m一㈣ne．Our studvlndlcated thaI the ther印y of EEG

hi㈣dI)ack had㈣lque effectiveness d pm话mhle therapeutic e^

ie‘·tlvelless wifh a relative luIlg pedod nnd Ie吕sside effects，which

cmdd lmprilve I舳ln w川¨mparedⅥth d试of mtdLm HeⅥe，EEG

blok虬lba‘·k(oum he fhc n鸺l choice 1n theⅡeatment of ADHD．

Feellback c{IntH)I quotIent lmlnlv tesls the mIegrate 8bilities 0f c0-

ordil】atl㈣nd【1eIermiIla“on and l忸abnurnlity renects a hyperac—

t'vllv∽d i【upulsiu”colllml(iisorder ln ch{1dren Attention quotient

ca㈣㈣lrc 111e a1，illlv of attention明d its abnomlitv onen sug舁ests

sI)me I)roh』cms relaIed wlth attention dencit A』ter the analvsis of凸e

删小s， lt wilsL．bvlous that th im。gmte attentlo“q“otient s1印i6一

cam【v imDrI)ved“ter 40 ti删colnpared with that of曲er 20 times

hu{rm sl#mn(an【imp㈣IIIelll in the comp衄son of integ哪e如ed—

ba‘lk㈨l㈨】q⋯㈣t， whI“s”gge8ted that l帅sl of th patleⅡts

achieve【l pm伽r出1le themp吼llic e扦ectl啪ess柚er 20一tmⅡalning
ar—tIlP mIegra忙attentlon quotlent咖ld be fun}mr imP。oved over

the l”reaslng(，f岫inln#tⅢes．Thereiore，the int。gmte kedback

colltml qm小eIlI ctluld be lmproved hster than integraIe atteT“o”

ⅡllotIPlll ^“cnIlon di∞rderⅢalnJv reJates wit}l the de疗ciencv in

fI】11巾‘mof fnIntnl te nlpoml co^ex，while hyp删tIvlty 8nd lmpulsion

relⅢe wllh 111e enllanrement“dopamine职ic neuron8 in corpus

sl九a11Jnl()u⋯ulls s119舻8ted IIlat the improvement in fmnt出tem-

pomI∞nical hmction仲q“l辩s lo“ger time of EEG feedback订趾ni“g

tht-n cor【ms strlatmn In￡egrate attention quutiellI correlateswlIll vl-

sual HIIcⅢLn”11u()UeIlI and mIditory attentlo“qIlotients 0ur study

h)uIld¨mt Ihe(·11a”黔Ⅲauditory nttentio“quotient was slower than

vlsual mteminn qumleIlt．whl池TequlPed 40_tlrne tralni“gs to achie、e

slE币6cmlI dlfft，rent·es comfmmd wⅢl that 0f befure thempy The

“b小e le8t】lbⅢi甜lf l℃lat洲￡h[1】e more complicat8 physl0109ical

pmcess nf ilu‘11Iorv response 111Ⅱtl vj sual代8ponse a丁l(I moreover，au—

dlIorv atIenhon ls ea新er“)be disturhed by er～iroment．The re一

3691

search collducted hy Jian∥” “Ⅱf pmted删t： 20—time EEc

biofeedback ther8ple8 could not mlpmveaudltorv 8hon—t㈣emo，
ry．Attelltion closely忡lat驯lIh memory aIJdⅡIereby，1heir result

indirecdv supponed our㈣lts
lnconcIuslon，髓G b10feedhack the‘apy h㈣oⅡ6咖ed the‘印eutlo

ef玷ctivene8s in ADlID kids．Anerone course of 20．time”eatmems

most ofthe kldscan achievesigni6cmlt ther叩ellfk effecti㈣ss．’lhe
actuaIⅡ越nlf峭llme reqllired wⅢhe better determjned aner the

comuad80n of the TVA-CJyl删hs bet㈣1)eforcand aner the

tr龇nlng．
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脑电反馈治疗儿童注意缺陷多动障碍的疗效

陈一心，焦公凯，王晨F目，柯晓燕，王民洁，陈怡(南京脑斟医院儿童心
理卫生研完中心，江苏省南京市210029)

陈心。女．1961年生，江苏省无锡市人，汉族，1983年苏州医学院学士
毕业．剐教授，副主任医师，主要从事儿童精神疾病诊断治疗，儿童心理

学方面的研完。 chenW⋯@2hn㈣
摘要
背景：脑电生物反馈治疗注意缺陷多动障碍(舭Ⅲ¨，n dencIt hyperact川一
忆ADHD)逐渐受到荚注，但听觉和视觉注意分类研究报告较少。

目的：探讨脑电反馈治疗^DHD的有敢性。
设计：随机、治疗前后自身对照研究。

地点和对象：将南京脑科医院儿童心理卫生门诊符台美国精神障碍诊

断与统计手册第4版标准的30例ADHD儿童作为研究对象。
干预：由研究组成员对研究对象进行脑电生物反馈治疗．分别于治疗丁1：

始前、训练20次及40次后用整台视听连续执行测试“nte盯ated v删d
alm aud】to㈣n¨⋯llH lmrfo埘舢tesl．1vA—cPr)对患儿砰定。
主要观襄指标：综合反应控制商数和综合注意力商数。

结果：经过20次训练，患儿综台反应控制商数由87 38±15 7l，上升到

98 56±io 78it=4．59，P<o 01)，练台注意力商数由70 38±16 22．

上升到88 94±16 37If_4 68，P(0 01)；经过40次洲练，患儿综台

反应控制商数上升到1D7 00±8 43(￡=5 38，p<o 01)，综台沣意力

商数上升到104 56±12 67If_8 76，P(0 01)，与训练前相比，各腩

电反馈商数均有艋著改善(P<o们)。
结论：腩电反馈治疗对ADHD的疗效肯定，对有明显注意缺陷患儿训

练时间要比多动一冲动为主患儿训练时间为多。
主题词：轻微脑损伤综合征／治疗；反馈；脑电描记木；儿童
中围丹类号；H749 94文献标识码：A立章编号．167l一5926(2004118 3690 02

烁心，篇公凯，王属陶，柯晓燕，王民j6，哧怡瑚电丘儡治疗，L童j乇熏缺堰彗动
障碍的疗艘【Jl中国临床康复，2004，8【1BI 3690 1
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