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Abstract

Introduction: Because of the importance of learning disorders, and neurofeedback
which is a relatively new method of treatment, the present study examined the
effect of this method on treatment of learning disorders.

Methods: In this study, 28 third grade of primary school children according to
psychiatric interview and academic records , mathematic scale, diagnosed learning
disability were studied. One group (N = 14) received neurofeedback treatment and
the other group (N = 14) was conducted with non- real neurofeedback treatment
(sham). A total of 20 sessions took place for each child, and each session lasted 30
minutes for 10-12 weeks. Neurofeedback condition was as same as the sham group,
except in the EEG activity which was not from patient.

Both groups were matched for age, education, 1Q, gender and severity of
mathematics disorder.

Results: In comparison of the experimental and sham groups, the intervention
effect was different between two groups and statistically significant (P<0.05), and
in three times mesurment, the difference was significant (P<0.01). Trend of
changes in variable that was measured in three times, was linear (P<0.05).
The difference between pre-test and post-test was significant in boy’s group, but the
difference was not significant for the girls.

Conclusion: The intervention effect in experimental group showed effective and it
was maintained for one year after the treatment (P<0.01). The difference was
significant only in males

Key words: Neurofeedback, Learning disorders, Third-grade elementary school

Acknowledgement: There is no financial conflict.




OV Jlw O ayladh QW oUT

sgliis (Sibjy eole alSibils ¢ Sib)y axibils alas ~VP)

(ols glas LI s cal SKan M cpl diien
b4 s g 03 1y (SIS 5 ey GBI (55l b Al
23S L alad 0L Sobos b Ok )3 «SlalST 05 y,T
S5 sl s 4 (Bl pualie 0 L Oy o (23 IS
4o Sl oy 6,8 5k YN I (S Dbl 6,55k
Db o by, Clas Sl 5o Hlolas J:h Os LU
4 8555 ol sl Soles Lb Il ol e
e 3 Slas 5 g o sB o 25 x5 S8 sk
Cdshan daulyy & 1) o313 Ypul #Mausl ol A5 (s
23 (S Ll e man (S o b (S (M sl
Ot 4y o3kl b (Ka s (ame sl Cony e b
23 655U GIEb asd e Juld il et Sl 5,8k
sl GL& Ol i
T S 1 @l ke a5 el b (ool 3l (Dl
imen a3 o0 O 1) 15 2l gal Lo paies cateaT (g0
Sl S 25587 o Sl 03,8 pasetin $Kdd g 5 Dlikons
Sl Al5 o 5 4l ol 5 5 5 b ke gl
s (00 SR S el e g el b L e 2l
DISL OIS (s 5hn 4 5348 =l | (5,8 5L NS
sdalin 5 3)lpe 5l 3p5m dig b &S5 Bl (5,850 s )
Al di L oSS 55 G 5 5 L T el 03 8
(S oy 2 5> T el pl (Slys 3 Slee (s 00
k> G S e 4l 5 Sy, 4l Sy 4t
s 0ols ol gl WT £lael b e ks o
o 3585 B e 5 b aslsl e pl A5 B S gn oslind
03 s plil ) 5 Sl P YN |PY R - WP H P N
SF 5 S b bl 6l b e el 2 e
ol s WT il 5 b Clled 2alS sl o (55,0 jhe
Slaiandsghpe 683k ke o 4 mie 1
03,5 ¢S 53 15 s gl S aomy A5l Sl (gl jhe Calides
jdas.wu,t,gﬁg’wu sl axils e 5 Shes
Ql&)’\b\cuuijb,;@ﬁ.aotbl?:)\@\éyqdj\}ﬁ
b 9> om BI85k G154 s 073587 s a4 00

YPRY-N
s oslial Ol sl alays gl VAVe Jle Sl eSSy, 5

WT sl b 1snlS 5 o lS Ly adyl slayl87 a5
FANA Ol 5 YU 5U, b gl WT zlgel o3 ol jen
o g, 55 B s o AT el el pl &S ol
G 5 Sas & Oy 6l 7 Sl o 5 i B 50T
55 S35 ol lasl Oloys sl 5 helyT slowl 5 bt
o oolizal s slzel e r“.,&u 93,3 5 ol I
W-A) 5 by GoarYooaY) Jols jae zlgel (S5 5358
A Sl Sl W (5oa ¥=0/0) (5 (5 a A-F) (WIT (5 ,a
E sl 1y G S S ol S eSS s
ol or ol SV e b S Sl ol S s
erL“J)LﬂTJ&\S}LgQ}BQLé&):M.@\
030335 4 o158 b (6 D) 4 S 5he sl S
L Sse AL b1 sllas g )3 zlel Dl i 5555 (o0
Spe ol sl S ST o Kl gy 33 4 (S
o sl b s b S5 K8, L b gl bsae b 1S
st s 5 S i I gl eSd gy 58 51 eslizal sl
9 108 oylal WU 540 5 Sl o U (godaze DlIlae s
WMl Glays oS e Ghasl o 50 KeT (go)ls
S eSddans 5 Sl sy ) e ool 368k
or 4 Al allas (il (oo e b Sleys sla )
o3 3305, o (6, S 0L YN Glays 45 Say ol ]
Syl YL lea.» G55k Wi OS5 S &S s
a4 Alies cpl a8 s e Ol 5 5l s WT e
EEC G SRV TS N R UN TS P PGNP JUR J.
OLl 5 Gl lge 3 s o 5055 S 5 5 WT s
pber TQ opm (1Bl 55 s BB 5 Lol (b
Jols B 555 Slays 0y53 S 05,5 JolS L Ysana
S JENE NG VST RUN I S R ey e
cnl podde AT s s 4 65k 5 b (6O 0L b 53wl
e 385 53 Gk e 6,85l S &

! Kamiya and Kliterman



OhEao g (sslaw LapIes I

00) JUIB )3 Sysado)gs )31 - VPP

SUls aler 31 Slidos le 55 s (F=8) 5 ST o)
2 kb 555 50 5T S s s ks 5 by s sase s
s V=YD WS s 1 ksl SV ol
2SSl Mo M slesTl s iy (e
NN 387 oy 1) il YDkt ¢4

SV ol s 487 315 Ceal T 51 Sladllas )
ol ol e 4 5L 5 s o OISk G
g webast $SGdbg, g Sl Al s 1 oyl s
Sl e 5l e gl OT S65IL 5 el (6,850
2> g5 5 ) Gaind Cmal Canl il DS L
S el ol a1y 6,8 5L SV

SLEE-1)
O 58 5550 53 5 b olTHE anllas eSS adlas oy
oSleys 4 oS Al ye (Sl IV 4 Ve Ol s
e T ) S el L 5 e S Ol ley sl
oo ghie 08557 Lol DYl Oy 5o kb gy g il
by el g3 450 = 35Ty Sl kil (o o)
s 1o f2 = O 31300 s sl o IRl e
ANVF sl ¢ /A0 = LT Ol g Y =05 8 sluws 5 (Law g2
¢3S YA adllas cpl ya.dd 5,67, O)Jf FSTRpL Y]
el s (Sl alan w a5 LS Gl p g slais
oy g paomey (DSM IV)  &,LT s glaaly
S5 andlan 350 cdils by 5 (5,8 5L Ml ¢ s
s Sty oWkl b gasesT WS k5,8
Bl Sl b aslae 53 6,85k I o (S5l
s iyl DSMAIV paseis b jlae oll

Q.;JJ‘) Olays C)ﬁj\t}é.bﬁ“‘gsz\/' &‘J}-IQ

3 Moore

4 Rice

° Wiedeman
¢ Biriukova

" Baehr

8 Raymond

° Rosenfeld
¥ Dias

! Saxby

12 Linden

13 Escolano

Soge 2 bg sk S g 4l e el L
2 (S SS 3k Ol poan LS oo iy ST 3 (5515
o 03 e Slasl A b oS das e Ol e s
Fon g 4 DM 5 i 5 035 oy S
S O [ B P K N e
xﬁ\,wls)lf&._;l L;lﬁp'y S Cand o 4 Ll
SV I SKL s Sl S (6,850 Ol 53l e
s 0L s el o 1 (Sl ShIB1 s tals
¥ Om OB S 5o I Gl paed Ol S ) 4w S L
36t 5 i S Sy el I el o 318 TN Y
3ol sl auie & 1 54d o el DS JD]
= C"":""U awyde ¢ sl gl S9s gl da>e LB Sl
Blosd 5,55 5 Jpol 5 aps Pt I b S8 5,18
3 ss 5 4 LT 5l ps o K (s w58 3 o
oo s ol adllas WL o b s Sleos s )
23 S5l o P R L I PN P B |
SV bty 53 S5 Oleys S ST el
ks sy g ol Ol b A8 plwl ey S o6 S5k
dil o VMl ol Olays (6l el o ge Oloys &S5
Lgﬁfxiovmwdu@ﬁfdﬁiﬁwmgu.(\)
SVl (gl an Oloys K by 5 313 DL U plov]
b gy 5 5l da b OTde I 36 & Bl 0 (5,55
BUIBT R IIP NS B STRRC VISR N A
Sldlae 53 (Y) dzils 6,8l Il gla wilis s als
O 5 sl Kby 5 S 4 Oliedils suae
Segr 4 SVAVA s Cosjle fels oS ausls,, ks
) 5> Slalllas (1)) WIT 10l 0315 a8 L ol Lo
IR PR RPN P IE S RCH L PRRC WV PRp
Sbgy5 b oS et S 5 Dl el 4 3 Sl
G5 sL SN Glays @ sl Blg oo 55 il edd Olays
St b LS 5 Lgels (VP das i

L OT gl 5 lpms 5 (Sapmdl 5 Slbsl » &by p

! Jacobs
2 Hammond




OV Jlw O ayladh QW HUT

sglins (Sibjy eole alSibils ¢ Sib)y ax3ibils alas —VPW

238l o 2o Slas & (G)0 3 358 i S S
ader Y0 S5 ads e enls SIS o) 4 and> LY
o by Aab e akBs Y filis ade s a5 Oleys
Sy s VY=V Oleyseygs dsb 95,8

alie i35 Loyl,5 aen sham oy 5L sl 0 8 Olojs 3
odd o3ls ioles ohd aSul AL o (Al Sy, g
o5 5 SPSS 5l o5 b mli. Consd Hlaw 55 4 by e
25 505051 5 eilislssS Julo s osls fulows
IRCT201306189175N6 : b i oyl

W

Sles S 9548 sls e Ol 5 OsasT 53 andlas oyl =
S gme S (P= /A0y F= Y/08F) i
ST /PVA @ a5 L 5 5.k g ben 09 S 95 1 il
s 33555 15 Gmn 35058 83 Cpm oy Sl P=/EYY
sl 05,5 93 m g Lemir K 51 (D=1/0AY) S 5l
7 adome Oge3T 53 sy ben 05,8 53 5 355 Jl> oaa
xe Dl 05 8 55 o 5 SVheasd i I (p= 4 /009)
& 05031 paing ben 5 ol 5les Ban 1 s p5 5l
(P="/78 5 =V W) b o Kke Kes Ol antin 5
N> gmn o2by 3 Shee 05T i 03 05 S 53 Dl
a5 w5 ham i 516 8 53 pamme 53 10 s
dglie g g OLSS (8L s D i
aaly &S GWlolesS e 51 ST 5 S2beiT 65 S s
.u\p; oslazwl

o‘j‘u\ﬂ)‘.‘vm‘)b QL&J) cw\g. Q‘J_:;'J v\.;j‘)—r Js&

Z . .'—‘ 3 .‘— -
(6580 5 03837 g 05057 )6 S

b o aan Sltyles oo foaSG 1) SBT ol 05 s o
o B ISy r e 5 (S IS e s
S Lsh o s 03 8 53 4 BolaT p5b 4 T de 5340
It 605 B gm i e Sla ke S5 510y 5 g0 0
o0 bl andllas 5550 31 3LAIL gl 3l gl 5L
G i, S o5 es 8 555 LBl Il Lasis Cus
N=14) K5 35 5 Sadgy5 oloys N=14) o5 8
T 5lasS” o b yasham) ély Lo ¢Sy, 5 oleys
WS Bl o st el (Sby DDl Oy &S
s il 5oy bl Cose 5o b gasesT
o oslial g)ls Ollay 51 pldSoma 5 Ws ST e eslizal
Slp e 5 6K S5 a5l Bl payd I JBkis S
Wloys ande Yo 51ty oy A o 455 0T O3g an
oo 3 8 anllan 340 3130 6l by IV s Sl
It i 3 (6, g O3 pladlil ey JLS
el 2 Kb 5,5 Ol sl ks plail 531 sl (5L
& A3l o 3las PROCOMP 2 &3 s sl
b 15 /T S ) Kb g5 53 oal s 4 Jheyl
g o Wl adr 53y o A8 WY w s CZ
(G a0 ) ol ¢S5 83505T &5 us o Ozl SlenT
42ds dw a AJ.tMTcE‘N ST e 3Ly Ol IA-F
mﬂlq-dbMTclaﬁwisLy cL;.l&gQLJ:,-)J..\.&@V.,E.‘J
Jsb 55 oBaws . 55 o 15 ande 0T GlT Ol gie 4 J3
Lol Lo¥r a5 S b dmbes ) W o WT s &
G ST 5,8 o dumlin gl L1y 0T b Lo & dlslo

4 Al A C)f:» D3k eoesls sl o sl I 2SS

05,5 53 3 dslie il awlis =) S

Sig. F Mean Square df Source
o[+ AT LARRIAL-R \ Linear
+/+04 £/10A Yo-/e\Y \ Quadratic

Sig. F Mean Square df Source
o[y /¥mM AAATARAS \ dsloe 1
o[+¥o o/v1E YoA/aY- | 038 95 oyl

O oy 035 53 09051 g 5 050571 i Sl —8 J9o

Sig. 2-tailed) _ df t

S 03I b aw 53 Oloys idu il ey =Y S

(8 5 05037 g 05057 )

N q YIYY 05057 g 5 03057 i D5l

Sig. F Mean Square df Source

ofee¥ Yi¢a-. 1YYo/a. Y Ao S




0hBos g (sslow Loplesaw

0Ly JWIB) )y Sy3180)95 31 - VPIE

Ol oy 8 5305051 s 505051 i Sslis —0 9>

Sig. (2-tailed)  df t

/YA \ \AY 53T oy 5 03057 i Soslis

Sy

2 Skdgns Oleys s Sl qwy 5 adllas ol s
ST 05,8 5 adstlte S aS ws esls Olas b, D!
(P <+/0) Sl I3 gmo 35055 93 slis 535 I3 gne
JS 03 (B 5 Shes 3 5oy Eol $Kd gy 5 b adeiin o
4,.»)3Qh;:sﬁg;\w)ﬂ%}@\ouﬁbﬂw;
315 0L (6K 5 05037 s c0505T i) 6,5 o3l L
ol D <)) Sl (3L Gleys e Jle &K 6 Oleys
B3 13 e Ol g 05,5 55 05037 oy 5 05057 e sl
038 5303857 g 5 0305 Sy Sl SIg= /0 w5 L
Alds esls Ol addllas ol Ha.led Hls gme Of s
5 oS Sl gl Ol 3 b sy,
s o 2 S (K aalllan 65 55 e (1) 3 01
Dleys & Kk 58 31 OLas b plowil (6 S 5L SYBI L
Lais oTude O30 o AsL o 5,8 5L YNl (gl S ge
PRI SRS EIC VRS TIPS AP JC SNV PP S (Y
G5k Il gls Wl ys ralS JST b 4 Ol
(V)35 asdlon o ames b date &5 izl

IS b &S5 5 033195 andllas 3 L2, es 5 Olaiils s
S UES 5 aleiTes S 53 55 s Bl g5 51 6,53k
w oL e win a (ol 4ads FOTr ke V0 LT 0s 8
Butler's ) Jip JS55, b5 4 WT o (2l 30 ) slate
ol LA sl adl aSKs a5 PV Al g(protocol
s 45 Sk Sl 4 a5 LS Sl pan o
2 by SE Wy e el @Sl S
5 by wsme (V) A5 AST zis S5l oSl
s b g Vo 5 553 8 Ghe Jls )y s LK
sl JLir.o Sals oles( Welch) 2y wwe b s é,rzfﬂi

;\6;95,»,;‘,@&&,3\5; T s rds Jb 5o sae

! Becerra

95% CI

1107

100+

a0

801

60

504

T T T
math_abilty_pre mth_ability_post math_ahilty_follow

L;J:?oj‘u\;‘)b'm‘)ijziho‘}:ﬁw)ﬁ—‘ J&:‘

SIF = a/vrg 581g = /)Y 5\ oo E=Bw e
SSIZ= /YD wamg byl s gme 0s 8 ddsle
P </00) Sl ls gmeos S 55 sl F=0/v1F

) S eI a3 Dlays (i 1 ) S
8311 sl el 5 42 51 (6 K 5 05057 g 03057
s 8 oslizl 5 Sa 6,8

AF=VF 5sig= /oo Y Jydr mbi 4 x5 L
b a5 Sl il Al 5 Sl Iy grs g S alst e
D<) aS slowl s gae Sl (5,8 o1

SE =AY 58ig= /WA 57 Jpior mls 4 5 L
O S S N B TR P O O P PN =
D<) Clen g s Ol Lk K

Ao oo OLES (6,8 oI b dw 3 1y dne O\ S
ESSE 4 5 5 wiges 038 sl Sl 4 g L
el b il sl 8 o (sl 2l CuliST 487 e OT 1 S
05,5 5 OsasT 3 sl wsls |y 5 Se 8 o3Il Luil,ly
2395 g oslimal Oloys gide Il L dtunan la

505051 L S t= /Y 5SIg= /0N waxg L
sl 13 gmn Ol g 05 5 55 05057
505057 e S t= 1Y 5SIZ = /FM 4 g L

.%J‘J@MQ\#JO};‘))QJA}TW;




OV Jlw O ayladh QW HUT

sglis (Sibjy eole alSibils ¢ Sib)y axqibils alas ~VPO

Ololguin

Jf};ﬁﬁLlﬁj""‘in-’ sl 055 s Dlallas ol ol oY
Lol @b s ssd Ll 35 ek S Jd 5 Ko sl
.:}SMLLN&AJ\

L SELE R wv)
pske oBlails (5503, psle 5 (K Olsy Slidios S 50 |
A6 5 5 S g (S ke o 5 e (S5

S (ot SES L3S e | Gl o el OT SV

Sl eslial Coenl 55 aadllas ol 100 5,05 LT (S )T Sl

A &S o0 )al (6,8 5L SIS Oloys 53 &by,

S5 dml
Ol oL, I ESdkd g5 b olays gl o
JS 3 (L, 3 Ses s Lol $Soddy, g S S Sl
dglio 534S Sl oile 3L Oboys it Jlo &S5 6 0o ys

References

1. Jacobs EH. Neurofeedback Treatment of Two Children with Learning, Attention, Mood, Social, and
Developmental Deficits. ] Neurotherapy 2006; 9(4):55-70.

2. Becerra J, Fernandez T, Harmony T, Caballero MI, Garcia F, Fernandez-Bouzas A, et al. Follow—up
study of learning-disabled children treated with neurofeedback or placebo. Clin EEG Neurosci 2006
Jul;37(3):198-203.

3. Hardt JV, Kamiya J. Anxiety change through, electroencephalographic alpha feedback seen only in
high anxiety subjects. Science 1978;201(4350):79-81.

4. Hammond DC. Neurofeedback with anxiety and affective disorders. Child Adolesc Psychiatr Clin N
Am 2005 Jan;14(1):105-123.

5. Hammond DC. Neurofeedback Treatment of Depression and Anxiety. J Adult Develop 2005
August;12(2-3):131-137.

6. Hammond, DC. QEEG-guided neurofeedback in the treatment of obsessive compulsive disorder. J
Neurotherapy 2003;7(2):25-52.

7. Vanathy S, Sharma PSVN, Kumar KB. The efficacy of alpha and theta neurofeedback training in
treatment of generalized anxiety disorder. Indian J Clin Psychol 1998;25(2):136-43.

8. Moore NC. A Review of EEG Biofeedback Treatment of Anxiety Disorders. Clin Electroencephalogr
2000 Jan;31(1):1-6.

9. Rice KM, Blanchard EB, Purcell M. Biofeedback Treatments of Generalized Anxiety Disorder:
Preliminary Results. Biofeedback Self Regul 1993 Jun;18(2):93-105.

10. Wiedemann G, Pauli P, Dengler W, Lutzenberger W, Birbaumer N, Buckkremer G. Frontal Brain
Asymmetry as a Biological Substrate of Emotions in Patients with Panic Disorders. Arch Gen
Psychiatry 1999;56:78-84.

11. Baehr E, Rosenfeld JP, Baehr R. Clinical use of an alpha asymmetry neurofeedback Protocol in the
treatment of mood disorders: Follow-up study one to five years post therapy. J Neurotherapy
2004;4(4):11-18.

12. Raymond J, Varney C, Parkinson LA, Gruzelier JH. The effects of alpha/theta neurofeedback on
personality and mood. Brain Res Cogn Brain Res 2005 May;23(2-3):287-292.

13. Rosenfeld JP. An EEG biofeedback protocol for affective disorders. Clin Electroencephalogr 2000
Jan;31(1):7-12.



oh5es g s3law Laplesw 00) JWSA) )3 Sysa80)03 Y1 -VPY

14. Saxby E, Peniston EG. Alpha-Theta brain wave neurofeedback training; and effective treatment for
male and female alcoholics with depressive symptoms. J Clin Psychol 1995 Sep;51(5):685-693.

15. Linden DE1, Habes I, Johnston SJ, Linden S, Tatineni R, Subramanian L, et al. Real time self-
regulation of emotion network in patients with depression. PLoS One 2012;7(6):e38115.

16. Escolano C, Navarro-Gil M, Garcia-Campayo J, Minguez J. EEG-based upper-alpha neurofeedback for
cognitive enhancement in major depressive disorder: A preliminary, uncontrolled study. Conf Proc
IEEE Eng Med Biol Soc. 2013:6293-6296.

17. Hashemian P, Yazdchi M, ParastarFeizabadi M, Ghoshuni M. Study on Writing Disorder by
Neurofeedback Training, Congress: 6th International Congress on Child and Adolescent Psychiatry in
Tabriz University of Medical Sciences. http://congress.tbzmed.ac.ir/6child/Abstract/12773

18. ParastarFeizabadi M, Yazdchi M, Ghoshuni M, Hashemian P. A Brief Study on EEG Signals of
Dysgraphia Children in Relaxing and Writing Moods, International Journal of Biomedical Research , Vol
4,No 1 (2013) Jan, DOI: 10.7439/ijbr.v4il http://ijbr.ssjournals.com/index.php/journal/article/view/210




