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Abstract

Background & Objectives: Back pain is among the major health and socioeconomic problems and one of the most frequent musculoskeletal
disorders in societies. Therefore, the present study aimed to compare the efficacy of 10 weeks of combined training of central muscle and Central
Nervous System (CNS) stabilization on pain of patients with non—specific chronic Lower Back Pain (LBP).

Methods: This was a quasi—experimental study with a pretest—posttest and a control group design. The statistical population of this study
comprised all patients with non—specific chronic LBP. Among them, 60 subjects were selected as study samples and randomly assigned into 4
groups. The inclusion criteria were the age of 20 to 45 years, being diagnosed with a non—specific chronic LBP, experiencing the acute phase of
LBP (minimum pain; <2weeks), not being a candidate for surgery, and so on. The exclusion criteria included not participating in 2 consecutive
and 3 non—consecutive therapy sessions, dissatisfaction with participation in the training program, and the increased incidence of radicular pain
in the lumbar nerves during treatment. After referring to the clinic, the selected patients were trained to determine the degree of LBP using the
Visual Analogue Scale (VAS) for pain. After a definitive diagnosis, the research methods were described for patients, and their consent for study
participation was obtained. The experimental group 1 was trained by the combination protocols of central muscle stabilization exercises and
neurofeedback. The experimental group 2 practiced by the central muscle stabilization exercises protocol. Three groups of neurofeedback
exercises were tested in the experimental group. The control group received no treatment. To reduce pain, a 2—channel neurofeedback device
was used by the Alpha/Theta (A/T) protocol to reduce chronic pain (Katarina et al.; 2016); it would reduce the frequency from 4 to 7 Hz and
amplify the frequency from 8 to 12 Hz in the O1 and O2 regions. This protocol implements an active electrode to be placed on the O1 or O2 and
reference electrodes on the left ear and electrode on the right ear. First, the protocol instructions were explained to the study samples. Then,
moving animations were presented at the intervention stage. As the brain wanders away from the target (i.e., no increase in A/T), the images
stop moving. For re-routing, the authorities have to change their brain waves in the direction they set.

Results: The obtained data suggested a significant difference between the effects of neurofeedback stabilization exercises on pain. Besides,
blindness exercises had a greater effect on pain relief (p<0.001). There was a significant difference between the effect of neurofeedback and
combined exercises; combined exercises had a greater effect on pain relief (p<0.001). However, there was no significant difference between the
effect of corestabletic and combination exercises on pain.

Conclusion: Patients with chronic non-specific LBP, concerning the positive effects of 10 weeks of central muscle and neurofeedback
stabilization exercises on reducing pain, could be advantageously benefited by the supervision of a specialist physician for pain relief. The
obtained results indicated that muscle stability, neurofeedback, and combined exercises significantly reduced pain in patients with chronic LBP.
Keywords: Lower back pain, Muscle stability training, Neurofeedback.

Copyright © 2016, MEJDS. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
(http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly cited.


mailto:hooman.minonezhad2000@gmail.com
http://creativecommons.org/licenses/by-nc/4.0/\)
https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.66.5
https://jdisabilstud.org/article-1-1279-en.html

[ Downloaded from jdisabilstud.org on 2026-01-29 |

[ DOR: 20.1001.1.23222840.1399.10.0.66.5 ]

OT:(10) 1744 51506 Sllas aloes

Jeo! o s V¥4 cligos,l oy Ll

SF» DL Sodkdy 5 5 6550 wOlae Ol oS5 Ol el a0 A3 Sl deglis
ol b aga 355568 4 BN 553

¥ iils i 0Ll Ty Loy Tal5 g e sa® 6 ST aleas

Oy g Sl 5

<00l Ol ol s 1Ol oK (o) S o 5 55 i s (515875 (6 smetils
<0l (0185 (088 oK ol DS 5 5355 bl a3 (61585 Y

0l colile S g3l olils (il wlilOlss pamads 5155 Y
hooman.minonezhad2000@gmail.com :J g ks 55 4aLL1,*

\\"QVM/\:JZX.'\#@)BE\VQVt;.s Y:;:JL_-):&_-)B

Shds ol by tl sl 55 ol ISl s Sl 51 S5 5 saliadl 5 (elazarl 5 sodls bas OIS Sladely 5l (S Ol 5o 250,08 108 9 4o
By obardld (age 353508 4 0LNes 353 2 53S0 DB L Sy 5 5550 SMlde DS (oS5 Sl el wha es (A Sl Alie Sl el
bl b a5 35 705 4 o Oy ol 3l a3l el 352 01 ST05 S 03T — 05051ty b b (o 2ecd 5851 0l sy S g s
Seddy 5 G5 e BLasLS Sy 3 (oS5 ST s SO uleilen Sa iz 8 13 0s 8 Sler 0 Bl oy pons i § 0 sl ()bl Aaale s ) sy
e (51 3,50 35 (slal-Ibe o 805 8t 0315 a5 (Sokd g 5 by a5 aw GholeiT 0y S 5 (53550 SBae baa S Sy a3 JST 5 53 ioleil e S
3 eslinal V¥ &5eud SPSS 133l 5 5 usires 0303l 3 0= /00 (golsbas ela Laos S sass

Gl 353 JalS Gt 56 sl ety ST Ol pad 5 55l 3525 (Sslabs sl 353 o slleialy S aS Sodd sy 30 O 4S5l Ol Laadly tlaadl
):JTJ O Ll e(p<aye ) syl ) el L;J:J,:J,_S;l: oS5 by a3 5 54l g0 0dus (Solaliae sl LS5 5 b, C)L:)}a:vj:ji:r O Oeeer (p<i/rY)
il edaline (g olsbas sl 355 Ol o (oS5 5 skl SOl a3

il 36 aze 35 508 0 s Dlylay 353 2l 53 oS5 Sl s 5 kb 5 S DS by 3 4873 S Sk Ol S SRas3 ol Sl ) 1 Sams
R

Sodd gy 6 sMae Ol Ol a3 053 S e gl

(https://creativecommons.org/licenses/by-nc/4.0/deed.fa) JMallo ¥/+ 651 1 —lisl gz oo 45 ol 31T o sins b allis S0 ol 91506 oladlae aloes (A Y¥A0 © el b giioms 5LiS] G
4-&5@)_9} 13 padend () b ) sbay (ol 8ol 4 ol gl Do bl allie ol 5o edd piie 3l g0 45T das oo o)l Lol 4 &S ol ol iz

\


mailto:hooman.minonezhad2000@gmail.com
https://creativecommons.org/licenses/by-nc/4.0/deed.fa
https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.66.5
https://jdisabilstud.org/article-1-1279-en.html

[ Downloaded from jdisabilstud.org on 2026-01-29 |

[ DOR: 20.1001.1.23222840.1399.10.0.66.5 ]

(V) Jv.:b LLJ)\ 2 22 uiAKb .,b\jl‘_;»

P g s ygba Soddsy s aplys s b amlias
Ay (SO SI edlad Pl b Byl 56 555 el
535 bl (6,208 15 Gble g s 283 55 553 (6358 A5l
w\SMsJ)|J§L5E¢>J Iy 353 4 by e ablye 55,5 dbsl>
(A) 395 0 35 J.«p&) &l di‘:"f" g0 JA‘

il Sl 0le3l Ol 5o 0 i s ole g 0 4 4 5L Sl
SV 35 03 S5 glaaaly S (S Olpen Sedda)s
Shesled b &8 et ble ilu bd SUSS Soddyy g
0k 5 Shas 53 1oi 4,2 (S e glsel ol o5 b ook
aly 3,5 iy tdas e ralisl sl Bl s 1 ol Do S
5o 30008 oale Kos (3L 513l e Sonip sl (s 2!
0Lz 5 5,8 0 53 Jale ki L3BCas 18l b o 05 el o
345 AS)) g u_ol.de-\ui‘}) J»\}D L S ol ol esls
NG| UAJA J)AJASQLA)))) %byrlﬁé‘jﬁ&ou Ld‘j:’b
33 phoy S8 el (o0 Bl 4 kb oASALS
S e (plpls )0 sy el (pl so algd s a5de
Old S5 ooyl aas o sl dalis Gl agh
4 0 550 5 55 DU L Sddans 5 S s
Sy el 8 ate 353 08

soror Y

L oseslom—0seilote b b oataes 5 0l Sl ek
% s bl oled [y bl s (Ll dnsler 330 0l 8 05 8
oaaiia Sy baw g oS disls LS5 olians| 8 ese )3 08
sl (bl dmelr oo 310l gl ol Sl S
05,5 sler o5 (B3LaS Sy goas (ra s asans b S sl i £
e 03513 D) 3 ke s w35 Slskas a8 S 1S
5 oaiets b olamil b ase 355,a8 4 Sl sl FOBY oo
S 30 55 ey B eddeladl Slilas > Kby gl
Cr GBS 00 (adka 93 31 S 355 JBls) 350,68
303, Seslimal £0355,15,L 17 e 5 (8 Slac)lo & 03550
Slslns 253,508 6l Slays S iy ol s S b b g5 »
i a5 e i 55 93 00 OS5l Jal g 5l s >
ol3dl 5 co el &by 3 eSS gl culs) 550 s sy lis
250 0l dsb s 08 Slaael S5ty slasys 5s 5

4dds

Ll ansl 5131 s yid 55 g S5 (gl Slaws ;;LJ
3 Slomar Gla sl 5 g slany w3l5s CAET 55 S35 sbay 1S
oS Glamr (ST 5 S 35 5 odle (S5 dns 13 Sl
8 sl 03 5 a5 S Jolse 10 ladaly Lcalag
s 6315 e 1,50 elanrl 5 s3latsl ¢ Slsy ¢ slomr sl
(V) 3,108

5 oo bdes OIS S el ol 1SS Olgea 355 08
By G:LJ SIS s wluls 1 S soladl 5 e lae
Dbsle Sl 555,508 31 o olansl o J)J,J.W\Ca‘ﬁ
31380 BAD s5d 5 )10 2B O Ddels sz sa )3 el
A(Y) g Jola 1) Lasys oS

Sldllae (md dls aie ol it 355508 Che ar S
5 BMI (oMass cl:.«) 635 sl Sy &S das e oLES
53 oot P O OIS oty 5 s Dl sl
Lyl o0 Hlehl ladllas 25 S o Ll 5y 508 iS5 gars
Syl Szl EalS 5 55 Snand el oy e LS| &S
c}a.ﬂlgﬂ)é\qfw\e.x..i‘_fi)\}?&ﬁjj.’.d\); 3513 3525 353 S
Ll oo (2o 05 Sty 2l 353 8l 3 5l o« mion Sl gue
DR 33 7S IS 53 el (San 4S5l on (S5 S st 755
A(F) dsl asls

SLES Wibe hleda Glodaly pope 353,08 S0l
Slasls 4 Ol e alez OF 31 el gl 0T Olays (sl (gne
baoibsgre 5 wilae S s slagyls colgdlis 5 5508
(Lot ¢ Sloysip sed sl Goyp (S il glag)ls
3 ealil (RS (S Sy 2SI Sy s sLaOL)
(F) 5,8 0)L3 5L ST 5 TENS (la 53|

Lile Slsy Jalse o sl o3l 9L Slihoss gl  Sos S
Ll el (0) sl 5B 55,68 wass s s I ey
3,133 9y wdlad 5 (I Sl sley oS e B r (SSLS
bkl alazjl (3Me 1) (Sl (SR (G gty 358 0 rse &S
4 35y g oS 30 8 olls dlab 03 85 pdoe 5 GLIS5n
(B) 38 S

53 (BEG) 330 ol ollad b 353 & 25 o das o LS a5
Lole s slaays a0 D o131 55 a5 & s pds tenl bLS
by G153 15 gl 5 RS Wl ol ol (5 oS luasl (o3 (sla)s
D550 Ohlazy 3 Elaal cpl el o i Bl 5 AnS e

O3 s e 030t 03 5
T2 Sokd gy 5 5350 Oas b ld Dl el S5 ST T1 S Sl
T2 S5 wNae bhasols Wby el IS5, T1 33 bl
T2 Sodd gy 5 Sy S T1 o el
T2 - Tl ol S



https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.66.5
https://jdisabilstud.org/article-1-1279-en.html

[ Downloaded from jdisabilstud.org on 2026-01-29 |

[ DOR: 20.1001.1.23222840.1399.10.0.66.5 ]

S8 (A) 0L en 5 Ly ,BS o5 553 uiaKbS/LﬁTJiS}ﬁ (Gh>S
FANVYBA S5 s 5 35,8 VO LS8 p rals el 5 e,
ol S ol s G5 Sl el 02 5 O1 5 o
S50 235,80 5020 01 (5 5581 55 2SI oS ol & 500
5300 ol 3,8 e 515 s (58 505 LS 55 280 s o 5SS
oo 33 g 3580 0315 5 Olarl o sl JolS sboey LS
Tl 0hBss b 35 8 e bl LT (51 (S pslas cali-lote
3l (5 j2alS s Wl 2ol5hl 555 o) i Ooda 31 (g5ae
Tl ol e gl ye odoes S (sl el S S

A3 S e Al el Ol g0 |y 393 (S e

oLl 535 paSThom )5 sl Cogr (SIS 4 anal o 31 e O sles
ot ) e kb S 13 55 gel o VAS 33 dsb s o )
Sl U Pas (G @ 5555 Gl paSli QUb jatie 5 Ak
Stivos 8 e 3 S 233 aslicali 5 b o3l e 5 Ol
bl & 5 el & 1 S s (ol e g sl
0};)) K35 a5 3 S (6ol 3l b slael J i Gb iSas 3

.J::.éﬁ)\} 0‘;0};)) L3 5,5 sde oS (3l 3l 4 uigb:j
bl s s cole dlils Sudy, s oKos 31 oo RoBE
&S us esles! Infiniti procompJas Thought technology
ol os a8 b e el (AN ) ks LgLAJﬁjI: S eys

S5 e slasols Wl el Y Jad

Dby o5 (gl e

[

aplth Sl b 558 oMae Chpds oo G550 5 (oS Sl el (Sl Sl el Jold by

ONae Codls 5 (GNle— cuwae &L‘w 35 Cg) S50 5 B Ol s (o s

s e

250 e pen sl 3 5 5 b (e S sB Sda | (S

3 oS5 (¢Sd OVae ALEIL Ses gy I8 el b apliays 2l (oS Rals b Sy o5 Jald by
399 0l yo (.561:\5-6*5?3;»\;): Oleml 5525

D5l (el 53 5 3 e b anlieys sl Sl L S el Ol Sl

S 2 45 033 g g S 5 Il Spn 5 HILL o 5o dllawil 5 5508 Slo sl Juld by el
s S s Sas — ae (Saler 35

352 (gmet g S 5 Al HILLE pedas 3 paloendl 5 SG e Dy Lo a5 el

¢2° e
fre gl
toler ok
o gl

(Y Jodr) sl s ﬂlfui:,ujobfwﬁ): Ry
o yo 53 oy S oy a5 8 Gasete sy S 0 gal s
O3 Gadl .(P= 4 VY O) 5,15 5 525 (5 lobuns 55 ) 503w
U e 3 Loy S 3 5y5 e Oe &S sl olas IS S
hglie (sl (P<e/r 0 ) dpd odod ()bl sl O gal
;,L.::,;;ij\@u o o3litinl s sye g O 030 5l Laeg S goass
5wl bl 306 3,5 Ol 5 Sokds, s Sl jes & s
7 5 Sl g5 ety 58 Sy e sl 0 0T SIS g
e .ol 0313 28, Ol 5035 bl 36 lols 3,3 ol
ol O alS w5 4l (glabtms 50 555 Ol5s o oS5 a0

.w‘

58l ¢ fass ‘Q)ﬁéu)ﬁbsﬁutg}dt};wbs
RO PP G TPt Ry T

Opoilm Sz Lagosail pes ia o3 pledl 31w olg)
Loty o<l gay 525 (gl .J;:\édfj\} b u:wq,’u:»ﬂ;»,w
Ll JUT 5 Glone Slaul 5 8k (slad303) s 55 LT )
i5ed SPSS Jl3le 5 5 (s 5 olad s S sl s
3 S Blowd 0= 1/00 (6 lslons o 5 0 e3lisd XYY

sl ¥
):j;U;ﬂé&ojjf):uiﬁjjﬁduw)lﬁ“d\fd\)&ﬁﬂrﬂ
Condgo 53 533,05 & das o LS O 03T e 5 O35l iy Connd g

DR e s Bl sol 5 Sl Y sl

—Se kil S Sodd gy g ooy S
- sl 235, 5 N
S Ol sl Kl Sl Olesl Kl Slae Olesl oKl Jlas Bl Sl
S92
V0 SA/E VO 04V Y/A4 S0P Y)Y L ? ’“5
Ol
S92
AL Y40 Y/fV YNy IVEFVA AR OA/0) ? ’“5
053\ )



https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.66.5
https://jdisabilstud.org/article-1-1279-en.html

[ Downloaded from jdisabilstud.org on 2026-01-29 |

[ DOR: 20.1001.1.23222840.1399.10.0.66.5 ]

5 o Al SMae (o5 (G g ) S e J ST 35 sl
ol e adlae ol )3 J 7S 5 550 )13 CZ Ak 135 50 oS>
QTS TS PP RSOV PEACUT PR WIPRCE) WY 03]

@ ) 35550 Bl o s a8 Sodd ) 5 Dl el sl 0l
@ ooy B zlsal Jsb ($5Ldl 5 slew 55 (63500 (omas (s
S (oS e 5585 J S o Bl P el O slas A
Colgys 505 badw s fals s gl b @llug a8
03,8 et Dz .33 8 (6 le Lol b (35e J 28 4 2t
Lok 3,50 (2U15 Ok (5550 &b Slae cp bl oS ol
Ll 3 s 03 1) (655 0 LS i ccdlises olalllas . isde o0 5 5
LOVWY) catesls plis s B

Sodd gy g A Sloysgyls aile olagleys b avolis )y ol oy
O 33 o ol ozl b sy 5 Sl 2ulse 0k 5L
c)a.wjb Gk das Coond 1355 00 3,05 o 4 R
Sopon Ll mube e S ol e OBl Lt
S W slaclge LS J Sl Sodd JUSms 1S3 g5 5 s
935 5 Jsb ys cdiledal Cewsa SLETL 5 sLBT &) soa
Aol JWES 53 El3s) lacdled o S8 j5bay 5 Lgd e
.OA)

Sz 0

S 02 S bl 5l S Olgea Sokdssp sl
sl S Ll sl 5 it Glemar 5 sy YD
S sl e (3l b b ST Soddsn 25 sel el il
23 e e S el ol o B L oIk Sl eslid b
aiys S e il 3131 3 1y O 55 ok 5 0l 5 Shes
35 A Sy ile o Sunp Csllas gl a1y 5
ol il ol Ol s 6 gm0 5,55 03135558l b 1y Sae L
Cdlad et (S5 L e LS O] il glaole o
Al s I3l Gl @ e A Jsb s 555 S5 (S0 7Sl
ASosba gt o3y AL s fre ol i e 2 s
5 Soddsys s has Dl Ol 58 6 St Ol
b o 35,08 4 Mee Ohlew 353 ralS js S5 ol s
el 0 Olhla 53 355 i JalSieel 5 aib

Sl y Sas #

058 Sledr 53 <S5 L o e Ohley 5 801 olskd
Szeer 5 2SS olo)lesl s (6ol sbb s e sl sl
oo 15 S8 5 oKl LS isls Loy |y g3y o b

2 el S 5 5 Sodidsy 5 3 o sl Ol Ladly
,;E il ) S Wl el g adls sy (goblae sl sy
Q@Jdﬁtmw.(p<~/~~\)>)|>>):uﬁ~al§ﬂ‘_§):,iﬁ
S5 Dl a0 5 i edalie (ghlabas sl S5 5 SOy
Sl a3 30 o Ll s(p<aye 1)) cdls 55 2alS s 6 2 50
L il gylsbae @l 5y Olpe 5 S5 s skl S

(p=+/Y0\)
- ’ f

Ol S5 by el eas o e Sl Aaslie ety ool G
4 0w 550 5 35 DU L Seddsns 5 65 SOlas
ofjdwq-osqfs\;;)u&@l:& Sy eoladl e eie 355 08
el bagp el ool S5 5 Seddang 5 S5 wMas ol
o0 393 508 Sl 13 g o8 p8 58 353 5aS 4 O 53 5y rals
L 53,800 513 Jale i BB G156 L 0T 05 ol e 5
03 358 00 SHs s plenal gy Jelse LSl sl esls
o 203508 Blass 53 by ) 6Kk S Jolo (Il
b 555 55 (sl = oS Whes ST ol Sliidss .l
b slamdUan L (VV) 550 Jlisa o0 355 jaS 4 Sews Olhlas )3 |,
Ol 1y 0,8 slgiy e 353,68 J S 6l |y SlopsesS >
Omzad ((VY) 3,05 15U 55 5250 5 2las 6l ok Sl
Ol ¢y 30 353 10 5l Olhlan s dhize IMes-l oS sl 0l 0L
IS gl 51 (K i 5 SS8s clea o)l
Ll S IS 5 45 e S fpe e s
ol & s g lenly 5 AT e 5508l sy ool (V)
525 alom |y by ol o e L ey o de o5l U
Il e slaoi) g H5T0k5 bl (S &l s s

COVE) s e Sl ool 38 (g
55 Golsbae 50 Sadg, b gleys a5 sls olEs ioeen =
Oleys &8 das e olid b laesls el ails 5y rals
a ooy Sl by she Sleyss s Ol Ly, Llg o0 Soddy, s
SaS gllas 5> Shos (51 555 Al Il @ She szms 22850
bos)s s b &S o 355 el O 5l send (235 .(10) &S
sl badsle g akses lend sl laxl
St 1 Gkl S ) plad o A5 1) 355 s LS
a:b}}ﬁ@t&d&}j\ng|w\w.JJ),\idaa:\:MJj
pla 0SB 55 o dnn o Slasl pl den 53
jauuijbﬁﬁl}dk.ﬂﬁaﬁéudl.{: ..uuu@.?o\,s_égj;w
Jizo o35 e 3l (gl & usaVB @ g5 Lo OF 51 e
Isa Ol o0 553 2als 5o 1) Soud) 5 Oleys s jl 5 5d e
> Skos les b & Ceils S 5 e Slapse ol 255


https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.66.5
https://jdisabilstud.org/article-1-1279-en.html

[ Downloaded from jdisabilstud.org on 2026-01-29 |

[ DOR: 20.1001.1.23222840.1399.10.0.66.5 ]

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Zagyapan R, Iyem C, Kurkcuoglu A, Pelin C, Tekindal MA. The relationship between balance, muscles, and
anthropomorphic features in young adults. Anatomy Research International. 2012;2012:1-6. doi:
10.1155/2012/146063

Descarreaux M, Lalonde C, Normand MC. Isometric force parameters and trunk muscle recruitment strategies
in a population with low back pain. J Manipulative Physiol Ther. 2007;30(2):91-7. doi:
10.1016/j.jmpt.2006.12.016

Kwon MA, Shim WS, Kim MH, Gwak MS, Hahm TS, Kim GS, et al. A correlation between low back pain and
associated factors: a study involving 772 patients who had undergone general physical examination. J Korean
Med Sci. 2006;21(6):1086-91. doi: 10.3346/jkms.2006.21.6.1086

Lawson EA, Miller KK, Bredella MA, Phan C, Misra M, Meenaghan E, et al. Hormone predictors of abnormal
bone microarchitecture in women with anorexia nervosa. Bone. 2010;46(2):458-63. doi:
10.1016/j.bone.2009.09.005

Karimi N, Ebrahimi I, Ezzati K, Kahrizi S, Torkaman G, Arab A. The effects of consecutive supervised stability
training on postural balance in patients with chronic low back pain. Pakistan Journal of Medical Sciences.
2009;25(2):177-81.

Rahmanian Boogar I. The Effect of Cognitive-Behavioral Group Therapy on Improving the Multidimensional
Pain Symptoms of the Patients with Chronic Low Back Pain; A 4 months Follow up. Annals of Military and
Health Sciences Research. 2011; 9(3): 199-208. [Persian]

Hauck M, Metzner S, Rohlffs F, Lorenz J, Engel AK. The influence of music and music therapy on pain-induced
neuronal  oscillations measured by magnetencephalography. Pain. 2013;154(4):539-47. doi:
10.1016/j.pain.2012.12.016

Ibric VL, Dragomirescu LG. Neurofeedback in Pain Management. In: Budzynski T. Introduction to quantitative
EEG and neurofeedback: advanced theory and applications. 2" Edition. Amsterdam: Academic Press/Elsevier;
20009.

van Dieén JH, Selen LPJ, Cholewicki J. Trunk muscle activation in low-back pain patients, an analysis of the
literature. J Electromyogr Kinesiol. 2003;13(4):333-51. doi: 10.1016/s1050-6411(03)00041-5

Sahebozamani M, Habibi A, Yekta YZ, Valizadeh R. Comparison of the couple force ratio’s of pelvic lumbar
girdle in Hyperlordosis & healthy male. Procedia - Social and Behavioral Sciences. 2011;15:2353-6. doi:
10.1016/j.sbspro.2011.04.106

Moseley L. Combined physiotherapy and education is efficacious for chronic low back pain. Aust J Physiother.
2002;48(4):297-302. doi: 10.1016/s0004-9514(14)60169-0

Kouijzer MEJ, van Schie HT, de Moor JMH, Gerrits BJL, Buitelaar JK. Neurofeedback treatment in autism.
Preliminary findings in behavioral, cognitive, and neurophysiological functioning. Research in Autism Spectrum
Disorders. 2010;4(3):386-99. doi: 10.1016/j.rasd.2009.10.007

Daniels C, Huang GD, Feuerstein M, Lopez M. Self-report measure of low back-related biomechanical
exposures: clinical validation. J Occup Rehabil. 2005;15(2):113-28. doi: 10.1007/s10926-005-1214-z
Gladwell V, Head S, Haggar M, Beneke R. Does a program of pilates improve chronic non-specific low back
pain? Journal of Sport Rehabilitation. 2006;15(4):338-50. doi: 10.1123/jsr.15.4.338

Ibric VL. Neurofeedback training enhanced by light and/or electromagnetic closed-loop EEG induces analgesia
in patients with neuropathic pain syndromes. In: 10th World Conference on Pain. San Diego, US: IASP; 2002.
p. 439-40.

Kayiran S, Dursun E, Dursun N, Ermutlu N, Karamiirsel S. Neurofeedback intervention in fibromyalgia
syndrome; a randomized, controlled, rater blind clinical trial. Appl Psychophysiol Biofeedback. 2010;35(4):293—
302. doi:_10.1007/s10484-010-9135-9

Kronshage U, Kroener-Herwig B, Pfingsten M. Kinesiophobia in chronic low back pain patients—does the
startle  paradigm support the hypothesis? Int J Behav Med. 2001;8(4):304-18. doi:
10.1207/s15327558ijbm0804 5

Hammond DC. What is Neurofeedback: An Update. Journal of Neurotherapy. 2011;15(4):305-36. doi:
10.1080/10874208.2011.623090



https://www.hindawi.com/archive/2012/146063/
https://doi.org/10.1016/j.jmpt.2006.12.016
https://doi.org/10.3346/jkms.2006.21.6.1086
https://doi.org/10.1016/j.bone.2009.09.005
https://doi.org/10.1016/j.pain.2012.12.016
https://doi.org/10.1016/s1050-6411\(03\)00041-5
https://doi.org/10.1016/j.sbspro.2011.04.106
https://doi.org/10.1016/s0004-9514\(14\)60169-0
https://doi.org/10.1016/j.rasd.2009.10.007
https://doi.org/10.1007/s10926-005-1214-z
https://doi.org/10.1123/jsr.15.4.338
https://doi.org/10.1007/s10484-010-9135-9
https://doi.org/10.1207/s15327558ijbm0804_5
https://doi.org/10.1080/10874208.2011.623090
https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.66.5
https://jdisabilstud.org/article-1-1279-en.html
http://www.tcpdf.org

