[ Downloaded from journal.nkums.ac.ir on 2025-12-27 ]

;
\

Sl (5 3o T8 5095 (5 3o Tg0! 3 Sadg 399 gl (w3 39

%) PO .
¢ gdele oy, ol iy,
r [ r .
Ol s o saduilys g (s 302 pole olfiils (Jlabl Glas! casuily Slidss ;S e sl !

. s & . PN e . B Tl
L)‘J"‘ ‘6)L.a cul)du)l.o éw).: |a91.c oKl 46:Ln)é)l5 w)yl 05)5 ‘u,_;l.a)o)lf A..a)| wl‘.w)ls
el sl ails Clas! pols (5 Ay o5 5SS (el

Jab! Clacl cisuily olido 58 e donsly 9 (S o pole oisls LS8e5 LU (gmeiils lgh gl 1 glownd O 93”

fisajedi @gmail.com:sisg xsUl oy
oS>

Y44-Y+A (\)V 693 q
Journal of North K

AN 1 g0
AY/EIY Dol
BN 15y

Sl i b o e 8 IS5 10 830 4y (5 Al 5 ki puie 1 DUD g Lo
Slos 5 geas SloaBi Spgy g &5 S bz Loed Jlopo g, SO pi 0pd (s0Uele
Sokedg 8 ol ey S b Sl (5 allle 3y, Gn GO dde b dmpi b 00T jle o Splie
b plow] Kol (s jio @ld o0 0055 5540 laol o

ST igad 9, 0 Ao Sl s 5 JoF Ggei T ploeil b oy s il addllast s ST (W09 9 Slgw
b odilS dexfo (ko] (g5k0 ml 4y Moo o 21D HU0sS 4l Jold oyion ,0 Sypo 4
S 5 E807 5 005 Sl jle uloly (siie @l SO IF 0 IV Jlw j0 ol (il (STe
e 5 b phe glaol b plonl Sty o0 ek B U g kit aallle 3y Ae I 5V e
by cod HZ PO« o)l digai LodlSys b o, luiles] AUlS )3 EEGIERP olCos Lo calilie ol
w3 deglie (S 0g)5) o 1O L F Jlopi S350+ (ke Zlael 555

& U085 0 (Sod 5,50) alsta plon] 1 g (Yo uilSy5 ) W] ghyal ytd agio [ 4S8
O 0 o 4l Moty kil el (el U8 ) L glaol 0 jt bsgto 5 SinliS (ke
st s 5k0 Zlaol gt I (coDDle i oo Coly wd o pi 555 0 (s 5k0 7l U055 5540 Elael 555

208 g0 (sjin gl SIS 0 (i el 5ot ey Koty oy g s 4126 oS AR
Lo (55,8 it gl Sloy 0 ) Gl s 0)ly0 piiy Slelbo ol

Sl s e ol 515055 s e lpol oSy 5 GOlS (W 05lg



http://journal.nkums.ac.ir/article-1-500-fa.html

[ Downloaded from journal.nkums.ac.ir on 2025-12-27 ]

OhSen g Aol Sy,

S350 lolp Koy, w6 )Y ¢

OMde a5l 32,5 o Shss @) ooy (Sleys
Mgl gegtsis wiile (i Sleds) 5 bl o
[#] odlac Sliding g Ligaili (8,5 Jgb

L (Sloyd gy S s Seady g adaly ol yo
Cezge Dy (o0 A g 009 (erlpd yef oS el B0
3 ke 58 Sellie o Slae 5 Sl laglais 29s42
95 G bad i (o 50 (el 055 plodl 5o )b
Sl molais S 5 2 295 (o0 S sl e
45 05l oo S g o)l 5 sl oy Sl Glyls jxe
Ll 5o (i Ly ceslagl gt a0 51 oend ]
SoS abogrye 0, Slos S9u 4 1> (>l5 l pelais
a9 Lss 3 by, ol g iz @ 4z b V] g
Sl 2B Sleileys 929 pas iz w2 Ol nl Ho s
Sl 2)l3e 9 mdle Sl jlam gime gld (S0
aseey o=l o o helS gy Cliiod plaxil &g 50
= Seady e ;3 O so yo aziliz 09d co el
F—ie Jlzs (2lg o Logas (5555 cnl jie o ,Sles
ol el 5l S8 sl (Sae e (S5 (Pl
J=lS5 35 s (LS yo ool 2)lse 5 55l
aslllas I ogai drogi (g cnl 5l oolital 4 (55 >
PRI EWR IR CHU SR VE V- g0 YR KV PR P
L oloys (2l oy Slm i sode lel 4y
9,5 plml g 3re s (055 50 Shands s

FLE]Y
ommosl G E95 5l 9 o8 ad ol asllhae g4
VO B 50sS adS Jolis o idgh dmal> 040 (y9ej]
ilg S0 4 00iS anlye (g 5me 8 @ D Al
gy i awd HO Do 4 (6,5 diged o \WAY Jlo o
sl Sols 4 BaS aszle o 3l b dgad
3955 loylre als bbb 4 ol maw isudly
30 58S b oS oS Gladllas 4y oy b aias Gl
S5 Ve Wigas po el o ol Lis 50 aiee) o
Bgad b s (J08) ol SogS 00 g e 7
gl (B8 slasi ok plomil o 50 by, 4 605

a5 Widg Hai P Jisedly ST e 4 oailS axzlie (e

1 -neuroregulation

o

Anen
Jloyi b b 310 lolids Coadl (35355 o 4o
so3oe b 0 Gl id 5 (ol rdls Coenl aiils
5 42k (b)) (sl 3)l50 (olwlids o 8ly o o
bl el el 5 (b o8 390 aslllan bl
ools ani s ;U Uy Lol W] 5 ouls o
B e sleidolae 5 Leslyl 4 pomie Zoles )0 wigd
Sllsl 4o plys (oo oz (15145 Wigd (o0 cutS
(gl (ol (oo (Faile s wgrre &l 9z
555 ol g yldy— iy, VS 5 g8 DL
AND = OV PSP W EE KVIPIYE A LAV I RV
35 Coal [l 058 (o0 B9, L 3l G SLlSS
L Gholss o5l sl 4 St o5 505 lgn oS
wals 5,8 ol ety 5 ads) dolie 0 5 s gl
i5lg g Glays e Ll (sl 5 00,5 Lol
lis €50y (6loy985 53 Slallhe 3905 1525 Bsay
OS85 sl wy0g; dlae sla delip (gl anslye
i 1, oiie s alor 51 LLolS5 cYBLS glgl oo
oolo (Lt Cpizmed SUI 398 Sladllas [V] conl 08,8
0,ls0n SMSlae digS pl jo Al 4 onuls Cas oS Wil
V] el osn; o2 W B > 5009 5V Y due |
Sl e slealy (095 al3lae 5 @se 4 arsuis
= 9 o QL3S (S S e <)
ador 5l ol L3l e de 5358 5 [V] 3
Sl Slglal s5e lé [Y] atin gih0 lé
9 Sunmdy ;0 oNgrduy pf PUS )00 4 a5 ol
@S Ol olpen SV 098 (oo hrogs 0y 25 >
ol oloul cdde aiily oo Ghgr g (ol LS DL
G gl il JolSS Lo o e )0 anld 392
s 1l 5 Gl 53 F-T) ol myls b D5
Sk 3 (Seimabel S5 (o £9 e
2Bl (oo 0358 g Sl (55 (550158 Sl
ol (pemmasitn S| g Loy ime @l ooy [Y]
o0 S0leys LS il g 28 ey ) oS
ety [0] sl pilSal SagS pally 5 eliiils, 5
g (o0 SIS 4 B35S (nl e (AliSe Sleyo
S8 ol e i Sl o, s el ciseily Slaladl


http://journal.nkums.ac.ir/article-1-500-fa.html

[ Downloaded from journal.nkums.ac.ir on 2025-12-27 ]

YA (V) Yoye0 AF Lo

‘_;hw; OL“’])& USW); 391; olKuisls Abm

S o0 eand i g [AA] mlie wlel ) asle
B w8 jpal Dyse A (G HgelS i
4 EEG %o Ja..qy “5‘;5)9- Lgl.e,»i».bl.o.b 9 C,SP
Cd HZ YO (g)loy aiges LuilS,8 L oo lailewl albls
et (Sl 5055y 9 (5,80 (e bl S Al
S Sl e 0pitS Job el ) sga> Al e (]
FO-Y al> ;2 ) als 0 alblos 098 oS
Oim Ollee 050 5 plaml Suauds e L leys (adde
A gl 9,38 YL 38 ol s Jeld gl asls
L WX Judss EEG/ERP ool 5l ey 085
e e g b sledy) 2k, sledy) 5l ool
functional community, FSLs, ITFs, IAFS, al.>

DFA coefficients, Complexity Dimensions,
s Fractal Dimensions, Coherence Patterns

3 b alsl ERP Glizl aculze 3o,k 5l imen
slo oasS dids 5 uibly SIUT 1 eslinul b colys
O 99790 Sl oy p 4 GVt g (o)l glads
5ol ol ol asly alble oo g S8
S by el 5o Jai 090 slayesie 5 Shadg e
L bl e gloal (55801 5 003 (g 5055 (s52e
0 5 dslae Al VO B Y Jlo s SogS 0

b asl

ol 4. Al 10 B F S Yo iaghy ol o
b VP Ll a8 amsly 8,8 Saalel i
S8 00 b G505l asils (g, 8en (el sl
2o el el alie b plea L ol
HEIA 7S 05,5 55 5 UGN alslas 05,5 ST
Oyt i 48,85 il g 5IUT (9051 i 09y JLo A1)
90 R 50 Esee 5 (P95 0900 9 (B9S Om Dige &
30 40 (5 lolire glas aS ol ylis S g alslas 09,
o oplpls g ( P=-/Y0Y)s,l0 s> oo Ll 5leg )
H98 cape 5Sle Wog Les (g Sl e S 90
S AMAEVS)) Alslie 0,8 50 (s, Lish Cond ol
ST eyl gl g Ve YEVOY S 658 4o
295 O Do A (SD9R b e ab LSy (i)l
J5S 5 0ol 09,5 99 8 ) Eseme 5 (29,5 0950

S i adllae o Ll 51,V aoges canS 1) a3y
30 e 5 ¥ g 0,50 6, e ol el V) eSS
L ey 28 Joud 5l (DKL 95 s 4y aslllas Jsbo
50 5 (Wolas aslol Sloys oluda a4y SogS o jley
(ORg% 4 99)5 Slajlne el 15 YF e aiged ol
Ae (92 o po Pl (Jlibl Cunjoly g b paasie
plodl dl> oy la5 5550 sl task &l o aslgs b)
slace b s oWl sl d(asles 5,5 ERP
5z slkrs o nally AlalST culs) 5 50
SS9 o PSR g 5K pae g

Dy g b g K]
Sl S 500 g (69,8 Bledbl doliiw ¢ i sl
kol Sl o RaVEN hge Cud yuzmed (SoeS
Wges wilS 13 b o laslw] LS VA EEG/ERP olSiws
O ol b hine gl oools a5 0e HZ YO- (g)lsp
o beo g oS g a5 8 Ll 0550 o2k sl
oolainl Shugdg g olKiws l alslae bl (gly wsuls
55,5 tme o e o 5 o i 05,5 0
She Copae @ ol @l oBails 5l al byre
o 0505 S |y IS bl cagz p3Y o5l o iselys
sl las 4 axg b olSle,s yo ailjg, yeax b ol 5l
Seielel e @l atas w0l s zes 9 S
B Gl Sogs Ve slaw (oS Laaxe lwg
ClSar 4 ol & Jlo VO b F i e sy
s QB3sS il ln L bl gy 9 Slaal
Sl Al 33 L3S 6wl cols, U1l g ws S
igd Cad gzl b oSl Faes dnliiiny  JuoSS
b olSleys 5 (S 0 (525 (oh9e wuyo Raven
Slebo o o oitduilys 9 (oms e pole oKy 4y auly
oz bl 5l Glebl 5l G g o bl am ) U et
Solonr b g (S S (K pae i 5l S355 (>
Ol i b JLKws o 2908 ptd ol o
g 5k pleiz b agdo ¥ e 4 ) colpul a0
Bize slatask ! sy il Ll 5 (At


http://journal.nkums.ac.ir/article-1-500-fa.html

[ Downloaded from journal.nkums.ac.ir on 2025-12-27 ]

Ohlen g (el Sy, w3k glgelyy Sotidaygr pb gy 27 V4Y

difference in delta power (after NFB - before NFB)
T T T T T T T T T

difference of power (dB)

[ [ [ [ [ [ [ [ [

channel number #

JUS V8 55 (Sass,g plosl 3l e 5 5 s o b 5558 5o s rlyal 508 g5 Lawgite ) oo

difference in alpha power (after NFB - before NFB)
0.08 T T T T T T T T T

difference of power (dB)

channel number #

U VA s (s, gi plonil 5l oms s 8) (530 s 5585 1o LT zlsal &,03 Sglits Lawsgie ¥ logel


http://journal.nkums.ac.ir/article-1-500-fa.html

[ Downloaded from journal.nkums.ac.ir on 2025-12-27 |

Yo¥s” (V) Voo AF Lo ot lul 3 (S5 pole olKuisls aloe

oy 5355 b anslin 1 s3ie gl 505 10 Soads,pi plonil 5l s 5 b Wl lsel & jud awsgie ¥ lage


http://journal.nkums.ac.ir/article-1-500-fa.html

[ Downloaded from journal.nkums.ac.ir on 2025-12-27 ]

OhSen g Aol Sy,

S350 lgolp Koy b oy Y -

grasp Ui 4y b Soad [V 0] ol addllas o
2 BEG b o) (52 oo OmeVste S
Brain Computer Interface (BCl) J,us b
Sl oS CS pd 09,5 90 4 aslllae (ol 55 )5 sy
0 peal o Loy cass boas ol el
ISy eS| sl (29,5 JUSew (IMagery)
Sy a5 oaisS CS o Cews S allae 09,8 S
(redistic 5 o S |, b 4 axals grasp
S b S U og 8 &5 Jl> o feedback)
Soasd 5,5 oo JyuS 1, (abstract feedback) caus
real-time s oosS o aib G 5l oolatul b pgloe
el cols 3l oad syl EEG lo JiSams Lolol 5
93 Om S)blae DS ad jeai Cnly 5 o 55 0
lower dpha sl pga> & siae glsel Jai 5l 055
(16-20, 20-24 HZ) & slaails sl 5 (8-10 HZ)
el BCl Seaus ols olis asdllas cpl 000 5 sunlie
o doa |, EEG (5 > (o sl o) m2ly 55k &
SO b e e 58 egas 4 @S (pl WS
G b aulie aslllae ) s ool am g LB S >
s @ e LT o5 sl i b o8l 2l
3 Wy (oo a8 Sl oud i (IS (o sla o
e s 298 5 (S5 0 See S @ e Sl
i b gyl Badod Sl $R5 4 ooz

Dgds ploeil sl Ol iy
Event- 5 oolazwl L [VV] 5,50 & adlas o
5 weac slo Swlus Related Potentid (ERP)
8l sl oS LS00 ES o jgal gl
Veoglom Ve Cenly Ceom 550k (oo 898 5l S 50e
Sladdlae (nl 5o 5 (guyp S o ol 08 58
bdiiS S 1 g o] 40 A Jle oyl Sali o
A0 5 soletuwl Wiy i 1) Cawd palal e
Ny O ks by a8 ol las aslllas oy
3,18 9929 Ghlew ;0 (ploedon Jelse 5 (S5 > 9
o dbly o 1 gas sl B asdllas ol mls
Ol g oS (oo obml (5 > la SUlE 5 (5 > e
Sk oo &5 3l e gl Jlrs BBl A sy e
51 oolinl SUly s Sy by sl Kas e,

g blod 5l0g )3 95 50 (g loline Dol a5 ols lis
Loa (c39o L5 51095 95 y8 cplpli g Cedla 3529
Lugio 0gh oo odmlin ) jlogel (0 aS jghilen aiog
il pll 5l e (Omtl S 8) Lo Zlaal a3
WSl asl aalS (s5ie ld Qs L (S 5,90
3l 505 Gl 50 S39mte &5 4 Wl (o0 Rl
G,8 haugle gd oo odalin ¥ jlagel ;o 4 jghiles
05 Alblae all 51 e b eS8 W sl
ol a8 il Al ol Bl e @l 505 jo (Shad
3 3l 535S (nl 5o o &5 & Wl (o0 B
Lo zlgel &y08 lawgio a5 00,8 oo cdnlie ¥ logal
dgliio )3 (Grre 8 (5095 50 Saudg,e planl ) LS
55 Vb e ol sl U 55T, Jley ofSss5 L
L alsloe plolyl o Js sl 039 Jloy oSS
s GBS o W glael ©ja8 lawgle (Shaid)e
S Ao 385 50k Wl Bl wgme LS (S 5he
15 13 lgal & ,08 4y L lasl b awsgze < JUIS V4
5 omb @,lae o g g Wil oo ooy Jloy 58S
g 4y il e il oyl 45 il 4553 on o )
Lugio a5 00,5 oo oamline ¥ jloges jo .ol o9
gl J50sS o Soudsygi plowl 5l 8 Wl Zlgel a8
lo JUS 25155 Jlog of5ssS L aslia 5o 55
Sy el 033y Jlag 055 51 5 ol e ol
lyel 08 bwgie (Soaddgys b alSlae plxilil
@ il ABl gz ol Bl sre mld 58S o W]
T lgal & pad Lawgio (JUS VA (g dod 1o a5 (g y5b
5 il ool oo Jloy G585S yo W zlgel &ja8 o
ol &S sl a3 s 15 e ol S VL ol jo (>
5l eosm ki 4 Wl oo azily

Coxg

w35 patie b onl gl ) Jels bl ol
Pl 5l ey OV uilS 3 ) W1 gl 05 Lawsgia oS
3 Gl e glh S5 5 (b ) Sl
a2l 28l5 (Gly ul53) B el 05 Lausi
ol e gl sl ol oo b oc S e
Seddsysh Sy o0 LB a4 (Jly oSl a5
235 (oo Sie @ld 355 )0 (S losl S g


http://journal.nkums.ac.ir/article-1-500-fa.html

[ Downloaded from journal.nkums.ac.ir on 2025-12-27 ]

Y057 (V) Yoye0 AF Lo

‘_;hw; OL“’])& USW); 391; olKuisls Abm

So b Fe VALY LGl b o bl g
AT LS S ol Gl (SS9 50 ggdy ST
S sS9a 5l G ) S5 50 mely sbu wila, S
azg BB slo wly, SO L0 ax ) wisly lis ws
258 s anlllas o isls Lt s blie Gk o
Ko Sy plre @ e e wil; W oS
sl &Sl ploy pa dazme il © Sl uds 2SI
Supplementary Motor Area 4 L >lg ;0 oac
) saaz lo olSns cnl 45 058 (o i (SMA)
Sz &S 08 Heal Wl ool by aka; o
S O gy Baa b a0 cendaiiogs ol
228 o L3l s [VF] ol addllas jo.mles oo olx]
()2 CONVENSION &lé )5 35 > o 5 JUis)b o
o 6l Al o Ol asllae cpl o il 0ays F
S Pp (o (g Sy 0 i3
DSyl Wi 5o b e Cews jo 1) (25,5 jlay
Slize bl slasSIl axdllas oyl sl 00l sy
Jigyh oy 28 Gilizee ol Ceand (gl | oationg
Coomd aS° > o 0lo lid aslllas (ol .ol 00g05 oy
e 42 (59, 5hoe Bl 5| JUig 8 0 7238 Jloeg i
O o5 (b 69, es LSl ol L3l S >
Az (g g JUg op i3 JIeu 0 Cuend
WS (o0 Mgy @l (pl 0)ls S92y (IS =
Ok ;3 oad oanline (S5 > (25 Zuly el oS
s b bLS) o sl (See CONVErSiON zls 4
bl (S5 pa8 L Jgy8 o JIdge g0 y23 Ll
LS 2925 Jloiml 358 6 addlas mls & 4z L
o b Jg 2 op 128 I g9 Ceond (o LS|
gl OB 5o M lealwsl oS> Jote (S5 >
9 Wl glgal sazmo gy 180 0l 0929 Sctwlonl (5550
@ addllae o Seadd)si plol I ey Al s 6 Lo

B9 (o0 dnog Sie (Pl ol S b
@ 392 Sldllae 6 45 09h (oo saalin a5 shiles
32 S 6L e glsel X s bl » (o5
e plonl b o ()] i ISl 9 (25> LS s
o glyol 65X yeais Slalllas ol o WS o oy
E NP ERNCNR IS U ERRC

Sl 5l 5 Lo (g aslllas jo Wigd amine (IS >l
Doy G S5 ol 0 a5 al eolaiul  lis
2 Jy e panis 39 (b pedl &S |) pea
sz Sl ) 5l Jol> s3he Zlgal  Suandsys
oauis oolitiwl Seadg)s 5l 392 s aslllas o (J5 0l
ouilS &S558 Gl 5 953 (smyp o] U Bl
J 2 4 Boe )b e gg 5l e &l il
wr Slr Gl 0xSl g o 39 5 adlas @l
s OB055 10 plardsn Jelse b (S > jsai ala,
4 Spk eep 49 Su3h 60 bes) Stulewl (555
S0l ()1 (5 i Eeed

o ¥eer o o uilKen o Burgmer aslas o
E9,5 pas & Conversion wydlus! ;s Dissociative
ol 55 ad eals Cad S o o e L oS >
5 osnlice Jsb ,0 FMRI Lws i colled asllas
B oLl e T ol sals Gl
2 005 6,5 ojlal g w,» s Dissociative
Flp Colled als lhla 09,5 (7S 098 L anulie
ool il las o8 > svalie b ool caws (5,48
2 e S Slld og wld s Sk atte
a8 ols olis b aily ol i sanlie o8 > e
5o &Sl S, g,h 0 ks a4 Dissocidive gl
adl pl 0)ls sgzg Pl g Kasl o] gile od
Goa b gle o5l a8 cl alies ol sk 4 b
58 Sl (s canslin (IS > (55l (85 Sume Zonl
VY] wsl sawss Ko Dissociative zls olsyo
L el @3l i codld qu)n b 58 s anllae
plol g gy o)) &Sl ools @l il &ld leys gl
O3 T) rhe s S5 s aline lalllas

obisS sl S5 lsal 18, V] (6 %0 aalllas 5o
03 jga8 Sl Gy (L ERS 5 Ly wily) ) cas
wslg® 85451008 (cmyp by L b s 25 >
S 9 Se gl S e S Gialed 5l e &5 00
4 Jlyseigilosl ERD/ERS (lasSl anles g |,
25 ol Time- frequency sle asds &0
JB Oue ol by gl GlBl e Al 8 cde
S oS Hpai 4l Sl e (B Sy ) ey


http://journal.nkums.ac.ir/article-1-500-fa.html

[ Downloaded from journal.nkums.ac.ir on 2025-12-27 ]

OhSen g Aol Sy,

g 30 sl Koty 56 o) Y5

SO0 g Sid

5 i pole oRail Jbo colex b sy
ods plxsl AV AN [ IV NVYYY oS L g casles
Gosldy Clid prme Ciglee Sl Baiang ol
5 ol adS o aSlg g s pole oKl
Okl (B (nl 0 alS S8 8 e lS0sS
g o @i e (i sl GLBT Glix
Ser pisdlys ST prizme by adST g oI5,
Ailei oo (Sloyad 5 Sas gl nl )

Ao bl b a5 wil sl opg <S> 5 o b La e
e oFass 0e5 pl 5 Wil 4By Hod ends Ceow 4
o Tobe e gld pBSesS asls o ) s
gy Sl edlitul 5 oald mlis 4 oliws gl WS
3 0 5dee 5 puddplie (o) p 5 Al Sagax la
red-time functional MRl e e o>

D9l o0 4nogs NEUrofeedback
Codgazme ghyls addllae cpl a5 clils dazgr wul al
40,38 53U (T pdy oy Wl (o0 45 05 il
S e Saud gy Slulr sl STl e
Ll sl Cowd (Sl 5 (oalad slo 4l 4 050 Soe
4 ol ogmaS 5 Sluil g Jlo milie Cudgase Jdo 4
Slytd & olgs Pl U ol ot ands> slaxs ol
Sfkes b b 3he el i (Sm (b o
Slllas Lice wilgiy a8l 0l bl cawd (g3

S5 Ao

W el ) T lel 5,08 Lamugie o5 el & g5 b
2 (S 5y alblae and> 0 ks pbsl 5l ey
) 05l i g 5 il 5550 b oSS
Jboy @l G @y 5 0l olS (Gl B4
Soddyygh Sy (o0 B 4 ol SuoF e gl
23,5 (o0 Sime @l G0 o s glel St rge
Lolsn |y ooale e Sloys hgy cnl wls calple
VS 4 Sie 5565 sl i Slud> slaws
e GIS355 Logad si5he lata 35 55
2 Bl by oslanal 8550 by G )0 e &l
Glp 4z S ol 5 azg 050 (Ul loys g3, sl
P s A3 pley Gae 4 b w4 G,
&y sl @l Sldllas plxil 5 (ole iz JSla)
R TPt

olBisls [l cow  oiduiles 35150 50 90,8 (oo slpiinn
Sededeye (Sleys e, 5l e @ld s (B0 o e
298 Eud Olilew 5 0y 53 Jol> @l g ool


http://journal.nkums.ac.ir/article-1-500-fa.html

[ Downloaded from journal.nkums.ac.ir on 2025-12-27 ]

Y-V (V) Vo0 AF Lo o ol (S5 pole olKisly alre

References

1. Walker SP, Wachs TD, Meeks Gardner J,* et al”, Child Development: risk factors for adverse
outcomes in developing countries, The Lancet, 2007; 369:145-57.

2. Mc Carton CM, Brooks- Gunn J, Wallace IF, Bauer CR, Bennett FC and Bernbaum JC, Results at
age 8 years of early intervention for low- birth- weight premature infants, The Infant Health and
Development Program, JAMA, 1997; 277: 126-132.

3. Guranik MJ, Effectiveness of early intervention for vulnerable children: a developmenta
perpective, Am J Ment Retard, 1998; 102; 319-345.

4. Kramer P, Hinojosa J, Frames of reference for pediatric OT, 2th Ed, 1999; 573-588.

5. Swaiman KF, Ashwal S, Pediatric Neurology, Principles and practice,3th Ed , 1999; vol 1. 312-
324.

6. Behrman, Kliegman, Jenson, Nelson Textbook of pediatrics, 16 th Ed, 2004; 61-65, 460 -476, 1843
-45.

7. Kim S, Birmaumer N, Real-time functiona MRI neurofeedback: atool for psychiatry, Curr Opin
Psychiatry, 2014; Jul 14 (Epub ahead of print)

8. Roosink M, Zijdewind I, Corticospina excitability during observation and imagery of

simple andcomplex hand tasks: Implications for motor rehabilitation, Behavioural Brain Research,
2010; 213, 35-41

9. Marangon M, Priftis K, Feddi M, Masiero S, Tonin P, Piccione F, Lateralization of motor cortex
excitability in stroke patients during action observation: A TMS study, BioMed Research International
JAvailable from: http://dx.doi.org/10.1155/2014/251041 (Accessed: 7 April 2014).

10.Neuper C, Scherer R, “et al”, Motor imagery and action observation: Modulation of sensorimotor
brain rhythms during mental control of a brain —computer interface, Clinical Neurophysiology, 2009;
120: 239-247.

11.Van EIk M, Craje C, Beeren MEGV, “et al”, Neural evidence for compromised motor imagery in
right hemiparetic cerebral palsy, Frontiersin Neurology, 2010; 1: 1-7.

12.Burgmer M., Konrad C., Jansen A et al”, Abnormal brain activation during movement
observation in patients with conversion paralysis, Neurolmage, 2006; 29: 1336-1343.

13.Pfurtscheller G., Neuper C., Brunner C., Lopes da Silva F, Beta rebound after different types of
motor imagery in man. Neuroscience Letter, 2006; 378: 156-159.

14.De Lange FP., Toni I., Roelofs K, Altered connectivity between prefrontal and sensorimotor cortex
in conversion paralysis, Neuropsychologia, 2010; 48(6): 1782-8.


http://journal.nkums.ac.ir/article-1-500-fa.html

[ Downloaded from journal.nkums.ac.ir on 2025-12-27 ]

The effect of neurofeedback on brain waves
in children with spastic cerebral palsy

Vameghi R!, Sajedi F**, Gharib M?, Hemmati S*, Ahmadiou M?

1 MD, Associate Professor, Pediatric Neurorehabilitation Research Center, University of
Social Welfare and Rehabilitation Sciences, Tehran, Iran.

M sc of Occupational Therapy, Department of occupational therapy, Mazandaran
University of medical Sciences, Tehran, Iran.

3ph D Student, Netherlands Institute for Neuroscience, Amsterdam, Netherlands.
*Corresponding Author: Evin, Daneshjoo Blvd, Koodakyar St., University of
Welfare & Rehabilitation, Pediatric Neurorehabilitation Research Center, Tehran, Iran
E-mail: fisajedi@ gmail.com.com

Abstract

Background & objectives: Lack of early detection and intervention of cerebral
palsy in children can lead to multiple disabilities. Neurofeedback is a new treatment
method that may cause neuro and metabolic function regulation in brain. The aim of
this study was to determine the effect of neurofeedback on brain waves in children
with spastic cerebral palsy.

Material & Methods. This study was semi-experimental with pre- and post- test.
The sampling method was available. The samplesinclude all children 4-15 years old
with spastic cerebral palsy; were admitted to rehabilitation centers of Tehran, in
2013. Twenty-six children with cerebral palsy with a mean age of 9.1 + 4.8 yearson
the basis of incluson & exclusion criteria (IQ above 80) were enrolled. Five
sessions of neurofeedback were done. Brain waves were recorded before and after
intervention by the EEG / ERP 19-channels standard with a sampling frequency of
250Hz and were compared to brain waves patterns of 50 normal, 4-15 years old
children (control group).

Results: The average of delta (low frequency) power decreased and the alpha
(higher frequencies) power increased over the children after intervention in each
channel. These mean that intervention bring brain waves pattern to near normal and
these changes may be the signs of brain waves improvement.

Conclusion: It seems that neurofeedback improve the brain waves in children with
cerebral palsy. It’s necessary to do more investigations about the efficacy of this
method in treatment of cerebral palsy.

K ey wor ds: Neurofeedback, brain waves, Children, Spastic cerebral palsy.
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