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The Introduction and Clinical Applications of Nuerofeedback

Hyung-Bae Park, M.D., Ph.D.,* Hyung-Mo Sung, M.D., Ph.D.**"
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¥2 3 =9 (neurofeedback) & EEG biofeedback, neurotherapy 52 ©| 522 B2)7|% sk A2 A&
Wow a2 o]gsly ¥ (brain) AH} ¥ 715 (brain function) & HPOE Srhs AFelxe grta<l
ujo] 9 7 T Wl (biofeedback) FH= 2lol7h itk wbA vlolemleme] g ABE g AT, AT =
ol AR WAl A2 AsHOE &g wZE st Stk

T giEt olslE 597 Y8 FEI T Arte} o]EF A S
oj@A AHEET Y= S olr At ) FRYTWLE Aokl 1k
2 293 o|& 1 g3y} gEHg e, 4R AUy F el (attention deficit hyperactivity disorder,
ADHD), 29t @ $-g7el], $2%o) E2IE 59 B2 A Al arpyoz ApgE 1 vk Fd3d
Agol9ox TE, SES VR ESET T 2 UAd 9o A4 F&H1 gict H2olE e
@ gio] ohlgl, AX29) & FoiA Y £35 Y (peak performance) &) ¥, AA71ES FF T £
ok Z4Wy} Sy 1 Qo] FEITM] F8AF T sFsA el the 7|7t Bl FobA| A Sl

- - FARARAYBERN - FRTHTE

1

$A dobE T AA| AelA
F2 (epilepsy) & Aol 22

N B

23 =9 (neurofeedback) & Hlo| 23] =9 (biofeedback)
o 3 He|Z =} vlo] 29 =W(EEG biofeedback), &
o] @ 7 =¥ (neurobiofeedback) 32 Neurotherapy &
o2 23 vt} voleujrwel A9 FATH] JHo
E odARE £lo] Hel PFX 8] & FHRE FE o]
graow Hagolxly glod, Bl 3 & F
e FAsHe voFd ZAnA Add A5 Y
18 59 AA AAARS 55 §80] FHolA|

ot

mRRl=d) S
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Hlole W muie] B duix oz WUty Fok R
5 A2 5§ olgstl AaARA WsE TR A

g¥oz o] £ Y1} Tt (mode)THS o] €38t rlo]2H]
=l Al HEL A7 Ro| wRIsHol, metA
Zyjcwe thekst 2= (mode)d vloled =W & 3t 3
HE o)aE 5 Utk &, FEI=NE Hus o]geh= vt
olevjtulolglyy g & 9lov, HuE o|§e X2
A3HEEG operant conditioning) A 1 7]¢& 2
rh? H AFEY dFr)es w4y qEY HAE
o] Azbat B3] Huel wel A 5 QA HAUL,
A B9o] B4 HuE Adste] HlolegT s Aldfehs
7o) 7¥sstoiFe). o|gA B HTE olgshe violey
culyig FEISwolsy ¥ & Qg Aotk AW,
FeAcwo] 44 Al ueledruze g A4
Zo) oflE} | AAE YA e st n, =
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AFHQl A ¢ Feiz BASD Yk FEsue
o gH 750 ERAA 7R ol g3l NaHa B
& 3] g 71Z2) volev=ushe A5 A2 e
A Tt Jolrk g & Siek. W73t BUE R o
Qo 3 1EHQ B8] FASEA A o2} T
27} Ao o) ol8H T g1, 1 S4uIE WA
gojsloia AASEL 93, B} AR PLE &
2ISHE 9% o AN Zolzt Zig 2ok

AN By

1. Neurofeedback® At

19293 =9 Berger’t H%F Q71 Hu= 7158 o)
% 193430 Adrian®} Matthews7} 28] Hl (flic-
ker)& ©]€3to] 10Hz$} 25HzS] H S HAAA &= 3l
The AHIE sl &, A H9E S48 i
AREEIA QISIA o2 o] ThEsltkE AMIE dAl | R
olct. olejgt AMdES FF REIHEW s 7|27} 5
AL, AR FEIH=Y HEVFEol AFAE A5E
g=de)] £]l5te o] @& stx Q= Folth

19604 ZuhRE] o) A7k tEre] Joe Kamiya Bt
A} &8 E o]&3te] W3t F ¥utulalpha wave) & F
7N g 3 Eutabe ARES o|gATIThE ARdE B
3HA) Bk wiset Azle) Faw e #Eil Neal Miller
9] A}gAI7ZA ) Hk-gol ths] 2Z¥ ZZAsHoperant con-
ditioning) ©f] ¥t FEHEE LRIQE|, olF AFE
& A7|1Z o] Wl thFt B AF-E0] Ay e, 1969
o] H%Z 1009g0] 9 Haxge] 2YS 7HA H
Rk oluFE ‘vpo] 2.3 =¥ (biofeedback)’ o]2hs H3
o] FAA]l PR =N HxE AMHY| AZ3Ith o] 7
Ale] Hlo]emEule. =72 HIHEEGR), ZHE(EMG), A
2 (temperature) & o|&3h= Zolglon, o]F=E nlo] o]
T FAn JAA Bk ofg} ohkdt Al FA3o)
U AgelA o] g 9leon, shte] ANEHoE AYS
Wy Qlth wEIEWNS A9 ofd wlojesityle g
HE 53] HIE ojRsk= Fo|y, nolegruin= 7
Agdel sle RAoZE olad & gt o] 7ol A
g 2A7)ele I Hgol AgHoll ot Bty AFE 2
ey 3 AlS 2d S sl Assigoia & 5 ok

E3 197099 1980 S AXEA AFE S e
2 7)1&e] opdE I £ L dod HIE yxEdisle]
¥ ote] PRI F7g0] 7FesiX Al QEEG (Quantified EEG)
2h= 7lidol A7, 1892\ d9Y= Duffyell 2Jsi BEAM (bra-
in electrical activity mapping) ©|2h= =3¢ X% 3H(ma-

oX o

pping) 7o) JNEEHEA HA Y FEIHEWR QEEG feed-
back systemo] 3tAl E3ith QAR o]£-] HelA
£ 19903 Peniston®} Kulkosky7} 20 9] H=} &=
SE FAEES o2 FRIYDUE olgs] XggeR
¥ #H%3 Uvb(alpha) —AMEt(theta) Z2EZFS SES &
2% dA71A 744 (Epilepsy), FAH2R ) B5 3l
(ADHD), %74 (cerebral infarction) 5 ojg] &opol| 4
A tekstA §-8FoA 1 913, ATE] ALHA Eust
Ha s AAoltt

2. Sensorimotor rhythm2| BHIt R2O|CUO| AN Tl

1967d¢] Roth & 1Yol E ©]&3 a8 Al (ear-
ned suppression) ¢l &3t ATE Y= T 1U0|2
22r2-%3) 4 (sensorimotor cortex) GG oA L= &
535t Hakg RISt o] Hak= o] &3A ™
H(sleep spindle) 9 THE F¢E HolE 12~14Hz
o] FH4F Hol:x Hu%ET), ©|& ‘sensorimotor rhy-
thm (SMR)’ ¢}z BHsich? &3 Sterman 5& 9
ol o] &3 BAS F3] SMRES AN 5 Siths AR
= g3’

B8 Al7]o) v=e] NASACIM 2AAFE AM-&
. monomethyl hydrazineo]ghes 2o &% 3]
ARso] AU S-S 4 O7)AL, Sterman WOl A o]
59 £-—rg#A e AFE s, 48E 53
Sterman< SMRE ©]83] $H& & 1ofolr} 28R
U2 NFolERTE AR AA7t o FolAIThE AHlE
1A H903, olF A7toAl g3 AFE)A SMR
FeulFEHo] Aol BAAS v A wEThs Ao &
Agon olF Hx7 wEytuwo) AHA A o
& ddHoz o)g5r] AZaints

olfd wEuj=wel A&S 7)Aol tisidE ofd I A
U] BA| R SMREHO] Al thalamus) & 57|48 (ven-
trobasal nuclei) o412} #1712 #&2L tonic discharge]
4] systematic, rhythmic discharge® H3A)7 0 24 GA-
BAE &3l Azt AX 423 (somatosensory infor-
mation process) = AL, 25 AATE WEE A
oz gAY HZ (MRIZ o483 ATEIME SMR
o] 71- & (basal ganglia) &) AZA| (striatum) o419 Ak
59 Z7kst o] U,” ADHD o5& tigoz 3
SMREF®A 2 IMRI Q7-ME 5 AFh 32 (right an-
terior cingulate cortex), #Z w43 (left caudate nuc-
leus), &5 Z4 (left substantia nigra) 59 ¥47F &4
3t 5= Z0F HuHE F o] 7 did B A7El

APE 1 ekt

lo
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Neurofeedback® °IZ2% Hj¥

1, st F2Ojcy

A JFE AR wRIlsue =4 HuE dgoz
el uoleAEmo 2 olaE 4 k. B FAE 2
A7 2518 B4 Z77IAY ANAN Qsks &%
2 YuAsks o] FEAse S 72| Ht g
o)z BHoIE i) wahd s QA g
olsiakrl lste Zhztel 5% Hstet 1 Wbt vekd o)
o] wo] et Z4el) the ofshzh Qlofok & Felck,

Zhzte] Wghol s 7ree] AFaA e 2k, o]
5 3 Usige} viels, AESP} reYsu gges F
= AMgEol AT,

1) LOIHAlpha wave)

o= 8~11(Z2 12)HzY HuE ah= ZOE MY
g deelA vehhe Haelth £& 1 &
4 &3] Yeirdtin €A oy, ol A
olcky sith Kamivad QoA s Beto] @& AIE|
A dutalz) o @o] JeRteH, Watson 58 A7XE
Uupuy} kst Belo] Zaske Z0E vt o]¢]
T dulus 7|0l WX FRAHKE Foll T
sh= Aoz A QUh!? w3 duiuls WYFoh 3
A3} e NZee] oA vy, Hekd A7) £&
A Aol vepdTiR &Y, Bge] Adejelx &3 33
HiE Huol7|% stk JAEE ddoN dutshs 74
Az} 94 e dFshe AEE Fozm Fohut BAE Tl
o Z¥S sHx Lupurt glod 7|Yge &+ jlnk
I §}?

dmas & o AEste] B9, 10~12HzS ¢k (up-
per alpha wave)¥ 371719 (long—term semantic me-
mory) ol 2AelA el 7R B X2l (sensory process) et &
#o] glon, 8~10HzY ¢}}(lower alpha wave) & 3
%% (attention)  #Ho] gl Ao daid ok

s

=2 o

[e]

R
wd
gL e

P
<4

—_—

2) HEITl(Beta wave)

Hleluh=s 12Hz o239 H=HE ojebr|sh, £3] 12~35
HzAMol9] H3tg 2t} o]& &1 Alshd SMR(12~15
Hz), mid—beta(15~18Hz), high—beta(20Hz ¢|1XH & T
Baho], 242 Hde w715 ME OE S et
2 3tk Mid beta®h8] 7% A4 =2l & Akare} A
o 4, 93 Fogo Bojske Ao d#A Ut} 3t
A gk 20Hz7F Wol7t= high betaml= 703 E9kg &
WA g3, 2318 Hrise] SEmAT 35Hz0)44

W ¥ 92 79k (gamma wave) 2kaL 3=, Oi7f W&
Aap 22 739l Yehs HARl HaolAg, 15 F
e B AXH T Jok?
wekske] Fileigo] So7iARE 28 E4E JFEHE
SMRe] gled, o]= 12~15Hz(Z2 10~14Hz) 9 3t
FZ S Y E& HWSA o AdEHlA 21H QD A=l
Fo)& AFsh= Ay #3o] A1, o] SMRE F/HI7I=
HouEEs F8 FARFYS 24 us, V1Y, d
ol JA%Y 5& FTMA F Udrka #AhBPY & o
7% mid beta®e] 29 15~18HzolA 7FF 34338
FHg82S & 5 s g, £5 HY Bl o] B
= 2% =% 12~15Hz8] SMR37L 248 of 743 A4
A 858 & 7 Utk

3) MEHIHTheta wave)

4~THz9) W35 39, 9 JejolA b B8l £ F
Qe Hutoltt £F BE FuE Foolv B F
St YeP T &b, FEEo] AR T A3 F-oA] Alo]
of Attty By Y 2571 (working me-
mory) 2] 5% (encoding) & A4 (retrieval) o] #ost 3l
= Aoz pudy glon,W ooz MYstAl 9 peak
93 Aog AR QYctd

ok

performanced| =

4) YEHDelta wave)

0.5~3Hz¢] Hut= walny, &3] & SuAleolA U
Ehhs Hulg, 20 vehbe Z9-ele B4
9l Aog 75 ft &, FEEN Sl Y 244
Aejolr ) detihe ol FHAYEEE RFo] 949
25 W’

2. FEOCH AgS QIEY YYE

oAl AFE A2 B4 HuE YA T2 oA
she FRE B3 9 59E @Ak 4 skl
ZoEWelE 3] F 71 R wiHe AR F
AL 58 SRR e o F2 EHY 5] 5

£ o] e} dhis Beta/SMRE™O] L, THE she
alpha—thetaz@o] 2701tk ofd FH& & 2ol o)
g AL ol el w2l GepRled), AgAe &
A AR Aol ol FRYE T AUAE ds)of s, F
ol wiet Asstiat shs HAYA, S B0l FolAe
9} & (reward band) # A#4 % (inhibit band) & 24
sfofol gt

kARl HIHEEG) 74419 22 wRIA=HAME
£3] 3709 AFE AREsHAl Hed, 9544 F¥ (unipolar
training) AlelE 270 &5 ALl F2& 3to] 242 re-
ference$} ground® ARE-E 3t s Q3 E3R9



Table 1. Possible therapeutic & clinical applications of neuro-

feedback
Addiction Epilepsy
Anxiety and affective Learning disabilities
disorders
ADHD! Migraine
Aftachment disorder OoCD?
Autism Premenstrual syndrome
Chronic pain Post-traumatic stress
disorder
Chronic fatigue syndrome Sleep disorder
Conduct disorder, ODD? Stroke

Depression and Tourette’s disorder
mood disorders
Eating disorder Traumatic brain injury
Others — Hypertension, finnitus, incontinence, intable bowel syn-
drome
— Pedk performance, obesity etc.
1 : Alfention deficit hyperactivity disorder, 2 : Oppositional
defiant disorder, 3 : Obsessive compulsive disorder

of 2olA gk ol A=E EolE X dRkAI EEG
=R A9} 72+ international 10-20 system& WEA| €
t}. E4% 9] %34 F4 (bipolar training) & F3°l
el AFREHA Bled oluE AITE BE ARl £
olm, & 2719 MFg AgHHo| wEt ks fA
o)A Ert

w2 23 Beta/SMRIE 24814t sk= Beta/
SMRE#Y A7} 713 &3] FHese Py, v &
Re sh= Bk dsles g9l Hte} oA Hofolste
] Q4o mE) sty JEAA}L FRE &
MAEl= wsto) ofel wel A2 BAY(visual reward)©]
Fo]A7A H& Zo] EFeltl. Alpha—thetaZd= 28
L& w3 AFE PUHES 2uM Age) g, &3] &
ggAGZ, S, ofnF, B 8, F5Y £3
A, HAN D FREG] B QA7) FAH8 T2
x| @o] o] &5 Hholt), FAtoL; AR B whet 2
217 (left hemisphere)oll W&t Beta trainingolt 5
B2 (right hemisphere) ] i3k SMR training& A}H8-3}
o, A% mepdE 5 e SA0 ARS|E §Y

Alpha—theta FHHL & 72 A2 Fdo] 2A3Yo] 5
o), 23 (sound) S F8 BAHreward) o] FA, the-
tate] FAS F7HN71E BAE 7RG AL ¥ F
alphaZtoll Al thetastg AgHEE= cross—overe] 2ol o
< Zositty ginh FRPoR g, 24F EAEE A
% rE AT, HINRZEE, sl ks T A
2o ol gHY, HZ 5ol ode &5 A=Y peak
performance?] AT 1 7FsAlo] AFHT kY
& 717 Eul2¢ AAE theta®7t B3 E7] AR S
cross—overs AU thetas7} B E7F S7kEH B2

%8 71A QA I9, guided imagery 5 ATEEM
Q7HY] ZL FoAeA 7|u" 4F T3
Ackw ek
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Neurofeedback? AN &
wlol e v Tl gy 2] wEHS YL H (brain)
ANE g oz v, W5 WsE FHoR
st oitk webd wRaswe] YA ol gL Hrlew
AW Aog g e B Aol g kst &
o} Eojx 1 9lon, tjakst AT} o]FoiA 1 Utk AU
Hog Ago| P e AY ] Age] g3l F&
g=wo] 7ixlE AEE 571 dsiMe g YA
3 Agolt). atx|RE, X gof e B2 A7ATEC] B
251 227t 2H9o)x7kn lod, g ogAd g
T T Q1AL vy glth SMR, alpha—theta protocolel]
st Bl FARIE dFoAe o) FRIYSYE™
9, 7199, 298 $£95YE P 22 B
E7)E FL R dFEo] ofze AAEelw &
R ATFS0] 853, ATE ATEC)7] Wi doR
0 3o ATsl Ao Exo] e d Zojgks A AA
sHHA, 07]ojME BlE A7t Bol WAHAA U1,
a7t dE AoR dATFANt HEEHY Qi AREE F
Aoz oA el g Auir At st ofel |
51 e ASE olgfox Fdolu A%, F3o et o
oksk oAty Zgo] 7HsE Zio|th(Table 1).

1. Epilepsy

ZEAYES 3 SMR d=dEFHo] kg U
Z0 ARdo) 918 F 9dEeR 7y WA BY
ool3, A% 7Hdel thaiMs A tiFEY ATelA
SMR FdH & AHgsty Qb ZHEIRNES e s
3 27975 e B Ul HF 80%ES] ABEANE
BO3ta glod, o2 % Blxd 5o A7AE] A
AF3 ek 72 245 e AAE o]F—7
ZA(double—blind) 975 BH, 61%2] x4 &n|Sl=
AT Ztart Q= AoE BuFggen” F7
o] 7HA¢] X ge) £jo] F olF HI7HA w2 4
Ao} AFAFEe] RuH 3 ok & Stermand &
o] wEd ATEY] $AES A A7 17499
3zt = FRIcwog g% dxte] 82%44 50%°]
Aol AR 7L A Aog velgen, ol &
5% 1d7A| Aol AR ke Foz Hud|®

FATE? el 2AFAHY A8E FERe vlFact

@
2

i o
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2 2 dA A2l 53] (American academy of child and ado-
lescent psychiatry ; AACAP) M= SMR 23 = Hlo]
7Zrax gz o)A ‘clinical guideline’ ©&2A9) 71&EE ¥
EA)7)= Aog 7Esta Jlun #eh?

ol&l7kA] SMR R3] =uo] 2k B S
& Has) BEyA YA gtk AR AFelX AL
lamic nuclei) o} 2Hg31¢] GABAE %3l SASH= ¥4
Ad—3112 2% (thalamocortical oscillation) & 2+
7= 714 59 7FsAdo) A= kY

oAy Thg B ATENN wRITY Fo| LS
dosle HHAE B]%"éi}*]ﬁ AEE THsh= PR,
ZAEY BAS gAY XEUES EY T UE A2 E
15 ZHEAg 3l 7 OZ%‘CI)J_ A7t A2 P
o FRIASW FAT ] 3AE 498
g 71Z) gz AT ks s Sk SRR o]
AN Esln wRI = Faof tid UF
51 Qe A 2k

Zo]l—— 714

tlo

3
<

2. Attention deficit hyperactivity disorder(ADHD)

Zo8 A5 HHE Y (ADHD) &= Lobyad Aalest
o glo} 73 &3] £ & Sl Adloly, FEI=HS
23 QA A77E M B EE R Robg F s
o|t}. ADHD oF52 47142183 (electrophysiology) 2
2 4yl ol o2 oFFE BolA Hed Mann 59
Aol oJsha g Qs FAE FAshs B FY
o5 AT, 53] +F MFYUSR betaFH FVHE B
o]t} ADHD oFg2] 7% % betad}e] F7iglo] 238 d
=9 999 F357} thetast FE7HA] @A E AoR
ﬂo]i]‘ii‘:]' 21)

e "é‘i}ﬁl e $iA) u%E} =

5 =
o) wasRlA o] e digt A750] A2 T Y,
7

fMRIZ o] &3 3 ATFelA FRI=HWS A|53
g o2 A BER ezt Qe Ao segEd,
ggcile Akgdt oA = AuhAls) A (right anterior
cingulate cortex), ﬂ— o] AMH (left caudate nucleus), &
% Z7 (substantia nigra) 59 53 F47t 843 He
Aoz veht oldd 27} g9 #uEd HAel) T2
s AL 7FsAo) Y& Ao AXNFT Y
ADHD °o}5-& tdoz w2y Ts A85 ¢ A7l
A& 80%2] ADHD oFzelr AsaAet 4 A% Sl
A froldt 3ol S-S BIs ATES Xl Y
Q ARE Basty g AFEo] o) 9lon @ FHe
= 239 A9 ADHDY A g% 7Ry Swlo] oF53)
Hlsd FE 73} e R HuHyE sdck®

ADHD X84l o2 #|Y dlo] E (methylphenidate) ¢ H]
28 AFENE TOVA (test of variables of attention)
s} ThE 34 AT BoA FEYTWo] o Bl
235 o] 958 At Y Aoz HuFE|E Sgn 2
BA|gk, o3 43] HEIHE AfojollE o]7e] Bo] EAllske A
T AMdoln gRyswr k2Xge EHE A4 viwst
7198iME A7 Felx, & Rojzl o B A7t 38
Z0]ch 2% & 71z} Budst AL vl =wo] ADHDY A
2ol E3Holn, B3] FEX g At ABIAY Sl B
S, B2 £857t AL He A wEAHEWO] &
B2 EYo] B F Uths Aol F®

3. Stroke, Brain injury
35 3 g3 FREI=EE Jeshs 2AE HE
Z A A Q) Y BF R4S thetaste] ST M2 B
o] 9lth= Zlo]v, o} Hughes$} Johndl AFAINE &
Qlo] St HEF T Fo| FHF U wEIAS
We] gl thsire of YR WRAME] BuEn 9
E Azolu, Xgade)] gsidE FHAHL AYE BAF
T 9Jr}303D
HEd IS U E 3 ATES oF AAFe| L
R 977t AEAE Aokt TR % HE
Ao A% w9 7|AAR &35 A Hnte] w3 5
Eof 35Hz o}4e] Zvlul(gamma band)] & 7 A H
o, o] § Wil HEA SxAN Urh= Tkt &
5oy AA71EY Aekg BEe) vk Ik o)A
&S ZARE 84 (activation) £ &4 (underactiva-
tiom ® A 715E FEAT)7) S8 mRI=we] HEH
o1 YEH|, AR ‘3%% AT wEIH=HE S
A} w4Ak(traumatic barin injury, TBI) AES dt e
2 2435 A7 TBI 821 £ 60%904 AR 4973 (cog-
nitive flexibility) 3 487]% (executive function), T¥
g 4] QlojAl9) QA7so] FFEE RIada, B
HEA 39 95759 s ant vk dAsdt
% k¥ ol= HEZ(stroke) olub HEAL 31 Al
theksiAl H4d = 1 IRES B 7 UL Holde
& AARET

4. Mood and affective disorders

Belo|u 9-2% 47 nlA wRITSW gt o
AT AstEo]7]= stARE & U4 ARl TS} AT E
o] glom, thiE alpha—theta THHE ANl = A
Ztl, 4292 IAEE e g & Peniston® Kulko-

sky®] dFo)A alpha—theta TH-E W2 F AZo] 24
A1, A ow S 3L, olE i WHA s



Aoz Wahe Aol AUt

2% A vsl FRISYe A48
Felxe] Hurt vjdjA Holeks AH T 58
el wete] e 84 (hypoactivity) o 5
o] Qlthe AMdolA ZRslgich™ o) F Ui &
5’_5191 o, oky trd 3AE tdew 3 °":1L
&5 BAENN 4] 3L HUD el 2y
_T’_37’ Raymond 5 1299 o¥djgty 28hd 4
aoz 3 AFE £ alpha—theta THS 53 A

7 718-¢] M7t 9ee BTN

AnkAQl wpo| e =W )87} ERbgel] SAgsle] &
o] Frh= Apdo] AHRE LA i AR P
Frycwel A9 g4 o e i HAAA Aol 7
oz Q8 EQte aFHoE AN 5 e o=
d# R 9lew, &3] alpha—theta TH-E T3l Ao
Boke 7+ £ 9tk @tk Moors alpha—theta
F@Wo] Eebgele] X gel gz HEAD 7 s
A& E__lj}?\i"’ 9 MAZ Hammond 52 4% AE
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Joale RS
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=
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H Aolsl Burgels B Begolel Agslel Eahv)
2eE E.ﬂé}%it}‘“’ 53], T AEds ols v
AL HEdE B4 TAES o Heg dol &
A2 Bok= Bor} o gk

5. Other psychiatric disorders

71 2 Bl slelE AgHo)7)E ARt vhekst A
A Azl s A=7t H12 vk Peniston” ] €70
Z dEZoE U 25740 dE adyt Ry ),
392 QAo & AFEME SFZE Y +EFEY
AL BT QL oo BAEEelE &
7b g AeE AT Yok, FHgele] F-9of
£ oldo| nlolomumlo] AR Firt Qi ROE YT
oA SMR ¥ Theta FHYT FHAol a7t itk
3 Y o)g)em Aaoz Sex|o] BuEHAE A
ok, Adaatele] X gef tidt AlE IR JAATH

Polla] A3t ADHD ©]9]ol] th& Aobdadgaest

ofe) AgEel tidt ATE o AAARJ AHAE HolF
AR E AT, AFHowt EE Rofell A A7t Q
Ao g Byudvth ADHDSIE B2 A8 & 71 ol
sh&aboll (learning disability) o 53] a7 & A%
2 BuE1 e, Lubar 52 S&3E 71 ok
A4 o} 55 Alolol] EEGAHY] Atol7h Qi RS skl

® IT ol Higor 7RIS el Agel
=dsigion A &3t ek 2ol (auti-
stic disorder) el 43 AT = gl 24782 AR el

o,

ofob

[T (N TR G 7
3.

Bols die g wRIA=HSE HE A T Ax
v o)o]l daglol 26%2) obgellx AHITEe] dtEe
A& Bad7|E SRk LobdidelA 2450 ax
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7. Peak performance
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— ABSTRACT Korean J Psychosomatic Medicine 14(1) . 8-17, 2006 —

The Introduction and Clinical Applications of Neurofeedback

Hyung-Bae Park, M.D., Ph.D., Hyung-Mo Sung, M.D., Ph.D.
Mind-Medi Clinic, Seoul, Korea

eurofeedback, also known as EEG biofeedback or neurotherapy, is a new therapy differentiated from bio-

feedback in that brain waves are monitored to study brain itself as well as its functions. Needless to say, it
has originated from biofeedback, however it has established itself as an independent and specialized therapy in
the field of neurotherapy.

In order to have a better understanding of neurofeedback we are going to have a look into its historical and
theoretical background first and then we will explain how it can be used clinically. Neurofeedback was clini-
cally introduced for epilepsy for the first time and its effect was proved. Since then it has been used success-
fully for a number of psychiatric disorders, such as attention deficit hyperactivity disorder(ADHD), anxiety,
anxiety and mood disorder, sleep disorder, substance dependency, etc. Furthermore, it has been used for non-
psychiatric or psychosomatic symptoms, such as headache, chronic pains, chronic fatigue symptoms, etc. Recently,
it has been also used for non-medical areas, such as improvement of peak performance for sports and art ac-
tivities, enhancement of cognitive function, etc, making the neurofeedback a very promising field for its poten-
tial and effectiveness.

KEY WORDS : Neurofeedback - Biofeedback epilepsy * ADHD - Peak performance.
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