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Introduction: The aim of this study was to compare the effectiveness of a
combination of pain neuroscience education and targeted cognitive motor
control training with targeted cognitive motor control training alone in patients
with chronic low back pain.

Materials and Methods: Fifty-four chronic low back pain patients (pain
neuroscience education with targeted cognitive motor control training group,
n=27 and targeted cognitive motor control training only group, n=27)
participated in this study. Pain, disability, central sensitization inventory, and
kinesiophobia were assessed at baseline and eight weeks after interventions.
Repeated measures analysis of variance and linear mixed models were used to
examine between-group differences.

Results: A significant groupxtime interaction effect was found for pain
(p=0.008), central sensitization inventory (p=0.002) and kinesiophobia
(p<0.001) in the pain neuroscience education with targeted cognitive motor
control training group compared to the targeted cognitive motor control
training only group after eight weeks. Main effects of time were observed for
pain, disability, and fear of movement after interventions (p<0.001). No
significant groupxtime interaction effects was found for disability (p=0.50).
Conclusions: This study’s findings support the provision of pain neuroscience
education as a clinically effective addition to targeted cognitive motor control
training in chronic low back pain patients.
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Extended Abstract

Low back pain (LBP) is one of the most common disorders worldwide and leads to long-
term disability compared to other musculoskeletal disorders (1). LBP directly affects the
psychological factors of individuals, causing them to avoid daily activities due to fear of
pain, ultimately leading to a sense of disability due to severe pain. A treatment strategy
involving neurophysiological pain education along with motor control training has been
previously introduced. This therapeutic approach focuses on educating patients about the
mechanisms of pain and central sensitization and cognition-targeted motor control
training, helping patients return to daily activities before injury (2, 3).

Previous studies have examined the effectiveness of educating patients on the
neurophysiological mechanism of pain in patients with chronic LBP. Education on the
neurobiological mechanism of pain is a cognitive-behavioral intervention that provides
education in neurophysiology of pain for changing pain cognition. Education on the
neurobiological mechanism of pain comes in various forms, from small group education
to large group seminars lasting up to three hours (4, 5).

Exercises used in previous studies include resistance training, motor control training,
stabilizing training for the back, aquatic therapy, and graded functional activities. Initial
results in most of these studies focused on pain and disability, while secondary results
were fear of movement, central sensitization, and pain catastrophizing (6-8). Therefore,
this research only focused on pain, disability, and fear of movement for analysis.

In fact, existing treatment strategies seem weak because they neglect pain cognition,
behavioral aspects, and physiological pain knowledge. Additionally, there is an increasing
amount of evidence related to spinal motor control dysfunction in patients with LBP.
Impaired motor control indicates that in patients with LBP, spinal muscles are unable to
control body positions and movements accurately. Therefore, an intervention to address
pain cognition and optimal muscle function in the lumbar region to improve spinal motor
control may lead to increased effectiveness.

These recent advancements indicate that these morphological changes in response to
successful treatment may be reversible. However, there are currently no controlled clinical
studies investigating the efficacy of neurophysiological pain education followed by motor
control training in patients with chronic LBP. Therefore, the aim of the present study was

to compare the effectiveness of a combination of neurophysiological pain education and
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motor control training with motor control training alone in patients with chronic LBP. The
hypothesis is that adding neurophysiological pain education as a clinically effective
complement to motor control training in patients with chronic LBP may have a greater
impact.

Methods

A total of 54 patients participated in this semi-experimental study. All participants signed
an informed consent form in accordance with the latest revision of the Helsinki Treaty.
Demographic and baseline characteristics of the participants are presented in Table 1.
Patients' dependent variables were collected one week before the intervention (pre-test)
and after an 8-week intervention (post-test) by a sports physiotherapist with at least 5
years of experience in sports injuries and corrective exercises who was blinded to the
group allocation. Pain intensity, disability, central sensitization inventory, and

kinesiophobia were assessed at baseline and eight weeks after interventions.

Table 1. Demographic and baseline characteristics of the study’s patients.

Age, y 41.4048.25 44.44+8.58
Body mass, kg 75.40+7.87 75.24+9.42
Body height, cm 169 +10.89 167.10+7.11
Body mass index, kg/m? :: 26.52+4.36 26.91+4.03
£
N ...
Female 11 13
Male 14 12

Abbreviations: Continuous variables were expressed as mean + standard deviation.

Interventions

Neurophysiological pain education with Motor Control Training

Neurophysiological pain education was conducted in 3 sessions, each lasting between 45
to 60 minutes. The goal of neurophysiological pain education is to change patients'
negative beliefs about pain. These beliefs may have been imposed on patients' minds by
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diagnostic, prognostic, or potentially unhelpful treatment conclusions. During the
education sessions, information about the nature of pain is also provided to reduce
avoidance beliefs due to fear and avoidance behaviors, and consequently enhance self-
efficacy. Key messages at this stage are presented using verbal instructions, diagrams,
and drawings (1, 8-10). Neurophysiological pain education has been previously studied
in patients with chronic pain (LBP, fibromyalgia, chronic neck pain, osteoarthritis) and its
effective impact on pain improvement in these individuals has been confirmed (1, 5, 8-
11).

Motor Control Training

Motor control training consist of sixteen sessions and are provided to patients twice a
week for eight weeks. In the initial session, patients are individually examined by a
physical therapy specialist and prescribed training based on their ability. The training in
two parts is designed according to specific criteria for each patient. Both parts of the
training are performed separately and under the supervision of a physical therapy
specialist. The first part of the training focuses on improving sensory-motor control,
increasing the activity of deep spinal stabilizing muscles, and enhancing central body
region control. The second part of the training includes activities similar to daily activities
that the patient previously feared (1, 8-10).

Statistical Analysis

To evaluate differences between groups in response to interventions, analysis of variance
with repeated measures was used with Bonferroni post hoc tests (timexgroup interaction)
for each dependent variable. Effect size was used as partial eta squared (np2), with values
of 0.01, 0.06, and 0.14 indicating small, medium, and large effects, respectively.

Results

Out of the 54 patients who participated for this study, 4 patients were excluded due to
non-participation in the post-test (n=2) and exercise sessions (n=2). The Kolmogorov-
Smirnov test and Levene's test confirmed the normality of the data and homogeneity of
variances. There were no significant differences (p>0.05) in demographic characteristics
between the two groups. Table 1 shows the demographic characteristics of both groups.
The participation rate of patients throughout the study was calculated to be 92.59%.

In the pre-test, there were no significant differences between the groups for pain and

disability variables (p>0.05). Time x group interaction effects were observed for pain

https://jsmt.khu.ac.ir/
139


http://dx.doi.org/10.61186/jsmt.22.27.135
https://jsmt.khu.ac.ir/article-1-604-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2024-12-07 ]

[ DOI: 10.61186/jsmt.22.27.135 |

(F=73.7, np2=0.14, p<0.001). Follow-up tests showed greater improvements with a large
effect size in the neurophysiological pain education with motor control training group: pain
intensity was significantly lower (p<0.001) in the post-test compared to the motor control
training group. Although there was no significant interaction effect for disability (F=4.52,
np2=0.05, p>0.05), there was a main effect of time, with disability scores decreasing from
pre-test to post-test in both groups (p<0.001). There was no significant difference between
the two groups in disability scores in the post-test (p>0.05, Table 2).

Psychological outcomes included central sensitization inventory and fear of movement
(Table 2). There were no significant differences between the groups in the pre-test
(p>0.05). Time x group interaction effects were observed for central sensitization
inventory (F=26.11, np2=0.19, p<0.001) and fear of movement (F=41.79, np2=0.47,
p<0.001). Bonferroni post hoc analysis showed that the neurophysiological pain education
with motor control training group had significantly lower scores for central sensitization
inventory (p<0.01) and fear of movement (p<0.05) with a large effect size after eight
weeks. There was a main effect of time, with central sensitization inventory and fear of

movement scores decreasing from pre-test to post-test in both groups (p<0.001).
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rimary and secondary results of each

Baseline | 6.24+1.29 NA 6.62+0.82 NA NA

_ Post 3.61+0.96 42.14 | 5.12+1.54 2266 | 0.14 (-1.51)

Intervention

Baseline 40.20+8.91 NA 39.60+8.57 NA NA
Post-

_ TOST 1 o50047.56 | 37.31| | 28.24+471 | 2869 | 0.05 (-3.04)

intervention

Baseline | 24.16+9.82 NA 22.80+8.26 NA NA
Post-

. | 11244574 | 5348 | 15.80+6.41 | 30.70 | 0.19 (-4.56)

intervention

Baseline | 42.686.75 NA 40.70+7.11 NA NA

_ Post o 36627 | 2652 35.70+2 12.75 | 0.47 (-3.96)

intervention

104.36

128.21

127.47

299.11

p <0.001

p <0.001

p <0.001

p <0.001

7.73

2.45

11.26

41.79

0.008

0.50

0.002

p
<0.001

roup. Treatment effects measured at 8-weeks post-intervention.

p<0.001

p =0.095

p=0.011

p=0.040

Abbreviations: f, Effect size (np2); |, Decrease; 1, Increase; a, Values are expressed as means * standard deviations; Cl, Confidence Interval; CSI, Central
Sensitization Inventory; NA, not applicable; ODI, Oswestry Disability Index; TSK, Tampa Scale for Kinesiophobia; VAS, Visual Analogue Scale.
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Interpretation of the study’s findings

In the neurophysiological pain education with motor control training group, there was
a clinically important improvement in pain with a change of 2.63 points on the visual
analog scale after intervention, which was consistent with the minimum clinically
important difference. In contrast, the improvement in the motor control training group
was less than the minimum clinically important difference (1.5 points). In terms of
disability, there was a clinically important improvement in the neurophysiological pain
education with motor control training group with changes of 15 and 11.36 points after
intervention.

Patients in the neurophysiological pain education with motor control training group
showed greater improvement than the minimum clinically important difference for
central sensitization (12.92) and fear of movement (11.32). Similarly, in the motor
control training group, there was greater improvement than the minimum clinically
important difference for central sensitization (7) and fear of movement (5.16).
Keywords

Low back pain; pain neuroscience education; exercise therapy; Kinesiophobia.
Practical implications

This study showed that the combination of neurophysiological pain education with
targeted motor control training does not have a different effect on disability compared
to motor control training alone, but it can reduce pain, central sensitization, and fear
of movement in patients with chronic LBP. The presence of clinically significant
improvements challenges the clinical relevance of these changes in patients with
chronic LBP. These findings highlight the need to shift towards a biopsychosocial
approach (i.e., addressing underlying cognitive and emotional aspects of pain) instead
of solely focusing on the biomedical origin when treating these patients in clinical

practice.

https://jsmt.khu.ac.ir/
142


http://dx.doi.org/10.61186/jsmt.22.27.135
https://jsmt.khu.ac.ir/article-1-604-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2024-12-07 ]

[ DOI: 10.61186/jsmt.22.27.135]

Research in Sport Medicine and Technology, Volume 14 - Issue 27 / 2024

EPRVTS

W il Sl 5 SYsb e 4 Lol Ol ol 53 O G Sl S SG ege 303 5e8
353,08 355 (S5 51 abaie 53 Olgr Comax Sl Ao s A 35d 5 0 Sl 4 e Dlae S
oy 353 oS! Mol 5 el 0l asie 3jlse ST 53355 e DT (VL ek spm s Ly S Aial
(V)35 g o2litnl Jgame sk 4" olantl 2

el Sl aass Sl e s 35 Sigysba o S e it A6 s a0l Jelse s 33,88
ol Jl s (X DA e Sl bl 55 3 bl 4 Sulg 5s 5 &S e Cales dlis, sl
b Jeolie i i (s ml b Ll A4S lasyls e Sl e 35508 sl (>l b g0k
e el ) () (o 20 B Sm s 31 o 3IDA 15 (65 3dmen (bl 3o dy g ai & ¢ Slays (s el 5 83w
Calls oo 355 Olad=s 5o o gla b i b ool s i oS 558 ool o s aly onl bl
oE 5 e S S J S iy 3 oo 4353 s oedlSe el Jals less 35l KGO
5SS o Sl 5 Sl S ate 355 3 el 3550 53 Ohlewr 2ol » Ly s nl (P
Olles 2 5 03ls iy 53 Shoe J S /53l i1 (8 2 by a3 Jis 0 1) 353 bl 2l glapsilSee
YV PIN S ol Sl i o000 sla Sdled 4 b A8 e WS

(& Nl S gy oz 355,08 4 Mt Ohlag 53 1) 355 e il Jp3 sl s 3 3 Slalllas
OLE 5 S or pamie (oin 353 JI5 40 LG5S 50 (o ol 2 35750 Dl i Ol | Slad o
e 33 Syl p ail g e S il 5 ol sl VU 0 e il b 5 able o 5 £ S a5 aas
S5 S K 33 S das e 0L Jalge al OV )IS GU Js5 555 s diS Lol e S G b
Atlle S 355 e eeesilSn 55 pol Ll (L g 5 (S5t s ol bl il o oS
Gisel O VDS o oal 315 553 Cotlid 1is sl 1355 Sl sdan s 53 il 5 ol bl (5,
5358 ol So 2 S Sl b S S (a5 S a5l Slensls pilse Gl s, e il
o5 il Slss oSy plo belon by alolie G Ol 4 IS ) (07 AAES o Jsb csla b
SLE Sl el (S JES Sl el ¢ ieslie Sl ol Jold L3 Slalas s exlizud 350 Sl jed (VT
2ol nl xiy s adsl s PVl eld guar s (63 Shee slacdlad 5 Gloys OT S sns
Rl enlnls 2 200 Glaarzlh 5 55 o Comler IS 2 Sl 5 40 S el S pete SISL 5 050
3803 on Sl pedle sl lE o g am sy5e 1) IS 5l e S s SISU eps kB e,
534S 3pd e el b OV e a8 Olays Ly i S5ns sbaaal 4 sls L ot Tk
o5 4 SOlas Sl Ciliis 505e Jols o ol ol ol etalie 633 ol 5 g 58 (slaasls

&J‘A@{‘Su@‘}ﬁﬂ\{ﬂ\?’-ﬁQ.ML{&&}}AT}&AJQLAJJMbéb}&‘jﬁkb}‘ﬁ#d}j‘j&ﬁ)ﬁ))b;&g

https://jsmt.khu.ac.ir/
143


http://dx.doi.org/10.61186/jsmt.22.27.135
https://jsmt.khu.ac.ir/article-1-604-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2024-12-07 ]

[ DOI: 10.61186/jsmt.22.27.135]

YFY Y b)lcws cwhb)l{% 0)93 cd)sué 9 GA:S)’)Q g.',‘.b )3 U‘“‘bﬁf

35 Dlsed Sl e iRl I e 25,5 Dl et Sl eslinal D s (as S Sl ol
(V)L

G, s i 55 Sl T sty o B Cins Dloys (1 3 e e sl (5351 2 @Bl s
S S Il 4 by se dal 51 gl el 2l ol e pdle il 4 S atnb 1y 555 (35 A
Mas Olasy 55 oS s o OLLS ol fisea S = 28 . (VA)3515 5 gm 5 355 508 4 Dlee Ol sla 53 88 0 2
s le ol pls (V) O S8 > s la sy 380 S a0 b Ko OlLis Ot OMas ¢ 353 08 @
OSan Db O gt S o J S 35 810 508 4l OVas wig s Ses a0 bl 4 S Gl p
BN D NE N P DU TN

W3 S S Sl e O b 5353 i ool S350l Jald Jlass (515l 4 o)l p0 ol 4t
G55 o Dl 5 ol S 0 353 3 5 ol 3550 53 Ol S35l Gl (hss cnl el o s
ool g (o Shes JS a8 S slagn el dlis a4l s ible - LS Gl
(O3 8 il 51 i 6 050, slacdlad 4 b 48 o oS Oy

IS el ge Oloss s frly 53 S350 50 Dl cal oS ol al 0 dim3 0L ] slatd iy
O JLs & 5355 (e el (55500 oy (6] ot 28 Il Sladllas o (5305 Gl Il sl
POl G Sl e (pl gl 03,106 55y Sl dl 03 e e 353 508 4 Slae 8L s (S - J S Dl e
2 2l S J S Sl e b S JES Sl el 5258 e ool (35501 S 5t i alis
S Olpoay 353 e il 3550l 03 SBLSI 4 515 pmy b b nl s age 353588 Sl Olles
ALl (6 i (S S e 35308 Oilew 53 (S > IS Sl el 4 b e JoSe

wwlwig

bl l5le 5 51 & ged sl BBl ad Gy S o iaes Gaiow ol 3 IS 0 bls sl OF sl
o 5 2/YO a3l /A 3ol Ol L O (LS o&ails VALY asd) sl o 4 gel o 3580 0
Cole ladslas Jiay 3l eslisal U 5 sl Soyge 4 513l ] e A eslizad /00 (5ls e
035 3 (N=YV) S = J 28 Sy ol ol ed @ 353 s e sl 05,5 4 www.randomizer.org
ol &5l G ojled dsdr 3 e So 05T b 5 SIS o3 Sledbl LG s (NZYV) S 1 J 28 Sl jo3
NG

Vol i e el o 35 S gl Cula Il £ LY Ol e 5 0L 3l el sl 555 sla L
85t i D ke 3050l ) s Slakes el s o3l GahiS aaiie S law g oS obe
Card s b dr canl (L) (lew ( (SanSls (Sigis g0 5) s ol ol (e WD 5 D i
LS o b ys | gladtlle pa a8 Slilew 5 bS8 sl Ololew (gl (555 40l » plasil 51 Ll 5 e 48 2edhes

G plndl 5l 3 e 8w sl ilesl ey ss b s (s Oleys e Oy 4) Sy a5 (& L

https://jsmt.khu.ac.ir/
144


http://dx.doi.org/10.61186/jsmt.22.27.135
https://jsmt.khu.ac.ir/article-1-604-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2024-12-07 ]

[ DOI: 10.61186/jsmt.22.27.135]

Research in Sport Medicine and Technology, Volume 14 - Issue 27 / 2024

5 Olal 5 G Wgy Ad dnl (S5 s Glaiask 53 BN paass anaS baw g adllas ol £ b
b AT L Gl | ST asbculs) p b ba s sesl aan 5 A o3ls s 55 ba S ge3l @ anlllae s,
A5 S el asdllae pl s 1y 3 g Gldbsls oS jLie 5 slaal Soda sdales

s S g (U031 ) lazin A alstlle 5l e (03051 00) ab e 51 1S s S b Olles
Gt atnlsy Glaite (gt 05 8 51 ObI o 5 I O Bl aile b (ol DS > 5 555 el el
Sl e 68) o Liily ) sl paze 5 ¢ S50 ol o 5 la pane 5555 Juld gl jaze s S Sl &l
Ll (S = 5l 5 5 55

gl o

350 Lo

o My a5 5y Olgee 351308 S 15 sl 5 e 5131 55 555 Sl Ol puy Sl 353 S el
x5 sdas Olas VL Sl as (Y)AEL oo 2ie 355 b ply mée lael S o bl Ve B e slael
(VN30 5Ll Y 353 (5 pilidie (12 353 508 4 St Olslas 3 ' e ol Dl Bl ol S
250 b pio

ik

353,085 533 Sdas b3l gl b 3,1kl 4 (g sl (53 Shas 15U Oga3l 513 Shas L5 sl
Sopnd SN 5 555 0 e O B v ) g 3ols 4y (58 ol e ols el e Jold aslitin ol o oslizud
45¢M|°ﬂ-,)6u¢gwpLu)\)gﬁgﬁm.xsd‘,dﬁfo;wb;,JQJ.;JJH,QT.@MHM woliiow
G V53 5 b e e O 5 LAE e oal il lannl o el LS e 13 355 58S 6 o
YD)l oal s (6w gt 31 (6 S 3101 15l (VU Lol (L3 anlllas b el s 0 515l Ao 3 b s
(V)35 5lel & (6t sl (63, 8os G150 (Sl 055,08 4 Ds Olsloz 53 (2l sl J3l

S 0 Camlus

St e 4y by se aily YO Jels Gl el e s Jeld (65 0 ol e b aslitn
Gl 0 &SI Sew v Sl Gl e el SO plad Lav.nj won ol Jab ible 5 Jlev
g0 03 Ceand 3 SlMbl pl pesdle ol ane Vn B r 0T el g perme g e (5 S 6310
Me Ohlows 53 (YOl 0 (5551 oz Lo po Lol b 5 (5 o o313 (asils (35 0 ol (sla s
gl Gl asis BB uas Pl sdias DS (655 0 Camle S b 53 Jul 58] Ao 53 /04T 33 68
(YO sl (6 ;S o310

1. Minimal clinically important difference (MCID)

https://jsmt.khu.ac.ir/
145


http://dx.doi.org/10.61186/jsmt.22.27.135
https://jsmt.khu.ac.ir/article-1-604-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2024-12-07 ]

[ DOI: 10.61186/jsmt.22.27.135]

YFY Y b)lcws cwhb)l{% 0)93 cd)sué 9 GA:S)’)Q g.',‘.b )3 U‘“‘bﬁf

5 2 P

Gl S e SNl 33 kS (5 me 3 3l s S e 5l e s oS s &1 144Y Jle s Lal weliii
ol 5 S o Sl 5 S e sl & ST (gl el Sler oo Sl &S el 0 JSCES (1 TV Sl bt
Tl odal ooy /Y wsliiies ol Slael 3,8 e 03111, e se 353 508 Gl B 3 o geasa o5lss
53 b sl Blas Ll &S 5l e edasilis VL Sl el S Sl SA B VY Sl el aels LYY
(YA N0)3 5 Lals lnel s Ml 5Laal O/F S 1 51 o 5 alas

) ARV

st bl b aaliy opl s S o S Ol a3 Lol e 353 e el (55500 Jold 2 a5 (sla sl
e ssb ) e 355 68w e 131 s bl gl (S s Sl s ol cl Sl
SYsb o Lom VU anse b jeS SVl Oleys gl erlg sla 1l 5l eslizad a5 bl 51 s 5 g
Kl o S IS Sl el boolyen 355 e andlSe (2550l Sl eslial Al 553 08 (RalS 55 S
L saseil 6l Sbs s et 455ma Ot pl A3l e se 353 08 e Cilse 2alS (gl p el 25,
KON AR ANERDEVRIRE

5 55 J S S 503 1 0 o 359 owal o i 90T

Siisel Gda IS e b s P B0y ade a a8 A el adn Y5 58 e S 055
ot b g Sl San byl o) S 8 550 4 el Ol e Wlie oS il pl 500 eae el
Db 53 A3l ok Joeosd Ollay (23 53 it ko o il jsb a4y o8 Jloys b (ST iy (s sl (58
a3 5 el Sl 5 o5 5 bl la sl (RIS Gl 5 305 Caale 5 5e s DLl (a5 el Dl
La 13 303 ¢ DS (sla ol 52ws 3ol L adm o 1l 53 (S (sla oLy 3,5 o 13 Gota (eI 5 i
A Mae 3131 3 (b Slalllas Lav 55 O3 555 ae +lS ool OV N80 X el el
253 250 53 OF o 30 5 4 8 O3 s 3550 (g 015l (038 oz 00 dolas b €253 ,508) pain 253
OV A AL )l ok Aol sl 3l -pl s

533,55 o 1B Ohlen Sl s wtia St Do i 3 L 3 v o35l ol S > J S by e
s Sl el 5 LS e ol anlie 50 (b b et b g Al s 4 Ohlen cdr
o lalas b a3 Y s eld b S 0 s Sly S s e plonil | Oley U1/ e il 00
A plsl (b b Gaasine a5 allar D)o 4 Ol el G353 e el ek (b lay e
Sl 5 6 a8 4l ee Ve llad GBI (S e RS 35 S a5 Dl a3 Ul S 2
Show s o3 g e mas I b alie oS ol Sy el Jald Dby a3 03 i Cenl Oy (655 04U J 28
OV N80 V)l ails ol o Ll plowil 31 O3

https://jsmt.khu.ac.ir/
146


http://dx.doi.org/10.61186/jsmt.22.27.135
https://jsmt.khu.ac.ir/article-1-604-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2024-12-07 ]

[ DOI: 10.61186/jsmt.22.27.135]

Research in Sport Medicine and Technology, Volume 14 - Issue 27 / 2024

SaboT Jukodi 4 325 g s
g mannd 35 S 50dS O 5e3T L e uize Je 23 el ol Ll e Ol 5 Sl &) pots 3lie aes
La 53 g0 31 SIS po5 sla Sins amalie sl A a3linal 05 Oge31 51 ills oKen s sl i Al
Slp ol eslaal sl gduail glaesls gl 5 sl Q}aﬂ 5 A gn Glaesls ol it glagai t Qj,aﬂ 3
s G053l Lol S5 las3ll b bl LT 51 edtle 4 sl S Loy S o slacsls oL
sodme Olgeas Sl o3Il A ealital ataoly pite pa (gl (o 8% Oley flie Sl a5y opse 23) G5
Waosls b osbizd S5 5 damwste « S oS 31 Sl s 5 a0 VY s o0/o8 /o) oslie L o(p?) Bl Il
bl o A3 Lo s 325 (IBM Corp,, Armonk, NY, U.S.AY0 ases SPSS 3l 5 5l eslizul L

A s o< /00
Sladr 5 (N=N0 503l 53 S8 pde el ¥ liad Cbsls fagsy opl 3 oS ol OF
SRen 5 bosls 035 dbo i 0 Ose3l 5 s el G S 50dS 053] . Lus Gd adllas opl 51 (N=Y) 0 yes
V dsdr il edalie o5 S 53 e P>e/00 (ol me sl 1S pes sla Sy e i Aol b Wbl
dslen Lo 20T /08 walllas Jsb 5 Ol S 5LEs Oljen das oo OLES 1y 055 53 8 U318 50 la S5

A

S A Sl 0 5

N=Y0)

OY) o
/0

(%) s, (V) 5,0
YA FE/FE £ AOA FV/F0 £ AYD
Atd VPV £ VY V74 + ) /A4
/80 VO/YY £ 4/FY YO/Y £ V/AY
/YO Y£/A\ £ /07 YZOF X ¥/¥F

05,5 x Ol olize Sl 51 (P>0/00) Sl 525 S50 5 555 glapukte gl baos S o S5ls 0031 i o
Sl sl b (g min e iy i a0 se5] . s odalie (P=1/0 A NP2 = N F =VVY) 535 gl
) 353 DA Ol il 0L 355 e aeilSe (35 5aT Lol e S o 0SSy e 05 8 53 1 S
NP2 = +/+0 F =X/¥0) S5t Laxls ax Sl sp 5S> J a8 Slo el 05,8 5l 2eS O3l s (P<

https://jsmt.khu.ac.ir/
147


http://dx.doi.org/10.61186/jsmt.22.27.135
https://jsmt.khu.ac.ir/article-1-604-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2024-12-07 ]

[ DOI: 10.61186/jsmt.22.27.135]

YFY Y b)lcws cwhb)% 8,93 ‘d)ﬂl‘é 9 6*35)9 L.'a.b 5 U‘“hS)"

03031 i 3 S50 Ll oS (g sbas i edalie 0l ol 1 G ool 0Lis (g ls sme Jolize I (P=4/00
(P=+/440) Slgb Laxla 53055 93 o ols ome sl (P <e/o ) ol ialS o5 S 53 18 55 Oga3l e b
(Y J3d) i odalin O3a31 o 53 03,5 53 o

RERPEIEATYS VISP QU PRES JU PO g R I RTS - SURO ey Gt By NIRRT PRt
F VY G5S 0 b b 6l 05,8 x Oloy blize I3l (P < 0/00) il 525 s oy S
et el g 4 A edalie (P<e/0 v\ NP2 =2 /¥V F =¥VVA)ES > 51 w5 (P=2/0 0 Y p2 =404
S Sl 200 s el Siipel Lol en (S SRS el e 8 53 ) (58 i S
kol G sl Olas s s 55 Sy HelLl L (P=e/0 S = 51 5 s (P=0 /) )68 e Sl
33 8 53 O3l B 0sa31 sty 31 S5 5l e 5 S5 0 Camlo Sy 65 (5o sba A sdalie 0L
(P<e/o V)il ials oy S

i b33 Gl e Il sl Bl s e S sl Lelen (S S by el 05 S
S J RS Sl e 05,8 55 35 45 J o3 cdls Cllas Altle Sl day 55 353 (5 ey ek 53 5Ll Y/SY
a8 oreilSa 5550l Lol jen S J 2SOl el 65,5 3 3 Glital V0) g b sl Bl 51 s
23Skl VWP 500 i b5 4 GISL Gl e 2l sl Bl (oS J 28 by o3 05 8 5 500
eils calas Al 31 U

b sls Bl 5 VG (63 5 355 a3 sel Lol pen S > S Sl el 05 S 3 Olle
(S SRS Sl 05,5 53 tman sl B VVPDES 5l s 5 VAT (655 0 S 511 e
35 ONPICS = 5l i 5 (V) 58 o b Sl e (2l b8 Pl 51 VL (63 50

https://jsmt.khu.ac.ir/
148


http://dx.doi.org/10.61186/jsmt.22.27.135
https://jsmt.khu.ac.ir/article-1-604-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2024-12-07 ]

[ DOI: 10.61186/jsmt.22.27.135

Research in Sport Medicine and Technology, Volume 14 - Issue 27 / 2024

. Z /. - .
Lajeite 85 8w 5 (P98 003 DS Y e

belyon (S S Sl
F=vivy Foyo¥vs URA7AN Y5 Ee /a5t ZANEAVAL :
<i/eny8 YEV/0V) 333 ras el 5 5al
P= /v oA P< /iy
L yvss WARERVIN 2 AN S~ J S
\g 4|J~t L;‘JSJ&- JJ:.S QL&J«J
F=v/f0 F=1yamy Lyvmy AAREAZINZ \AREZYGN :
1490 YANE RS 303 s et 35 50!
P=./0: P< /vy —
L yasa YAIYEEE/VAE Ya/7 EA/OV S~ JES
\g 4|J~t L;‘JSJ&- JJ:.S QL&J«J
F=vi/vs F=yyvysy 5 1 ov/ea VA /Y Yo/ EE Y¥/) $£4/AY :
N NA(-¥/05) 33 a8 eeilSa 25 50
P= /ooy P< v/iny —
Ly \O/A /5N YY/ACEAIYS S S
boolyer (S J S Sy e
F=¥y/va F=yaa/1) s 1 ysroy AN S/ YVE FY/PALE VO )
/e ~/W(—V/‘\9) :_)5&..49 “'Ka U:U.?“
P< o/vey P<v/iny =
Lvve vo/vEYF Fo VEAVY S~ J S

(228 05057 i 4 S Ol s s (P<4700) @,me,b@”;;,u:@ «(P< ~/~o)u.»,lfoj,;,l>¢uo,w>fj¢

https://jsmt.khu.ac.ir/

149


http://dx.doi.org/10.61186/jsmt.22.27.135
https://jsmt.khu.ac.ir/article-1-604-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2024-12-07 ]

[ DOI: 10.61186/jsmt.22.27.135]

VF+Y Y b)lcws cwhb)l{% 0,93 ‘szslgé 9 ‘5‘35)9 &"b 2 U’*b9)"

S AR g c

Ladda S o J S Dl o3 5 250 s el (550l S 5 R alie s s ol O S
asdlas s olal s ez 355508 511 Olley 53 ey o ld dadds S > J 28 Sl jel b b
ol pad 333 s wedlSa 35 g0l (I 3 g5 (6513 me Dl 05 S 53 SISU LU s Sl sl ol
23,05 43 Mie Ohla 03 15 S 2 51 o 5 655 70 Sl 03,0 Sl (LD iadlls (S > J S Sl e b
izdls (e b ol Blas 51 530 (@05 5 S Sl o3l b el SISl s s s e 0

OF VY 8 ALl S oy yo5m 553 08 4 Do Olslas 3 15 353 e reedlSe 35 g0l s 31 asdllan i
MB Ol ns ol ot lid dadda S o 28 Dby a3 el as 353 e 0ol 5 sal 4 51 DL b e
S s ol el ol LYs 51 SGl sdd 55158 Saline Sl A1 LS Sldlas 55 553 e 553 55 g s
..x,io,ul.i,aJﬁuw&»gwouwwawjﬂ):;);&apw&uijyfj S s Oboj S
R3S PN YL S Gy 33 e il sl (1 1y (6 mt Oles e ot 2l e b3S s Ol
Ly b S Olos 3 sl ooy o3 3 andllas 45 Jl 5 (YA )8 0)(azin VY-V Soke 4 alstlite 5 ands A-Y
0 5 JB sz s (FY-Y)n S 5o (acdr Y=Y (s ¥00) 35 e il 35500 (25500 (sl
s oS 550l ol SIS 51 (KL A Sls Sillae L sla s LS A3 3L e ob S GLsL
Ll il el Ol b syms bl g ol 0y 3l sl gl SOLES SO Lais 5,5" oS ol ol 35
5 S ol bl Olays b oS 1S S ol a4 ol (e Ohles jre 53 355 Caale S ks (095l
AB (1800 ,8) s e ol b sla o318 Lo 5 0l o 1) g sd g0l s (2alS 1 LT G150 Ol
LB S Sl 55 a0 laanzl 5 (655 0 Conlo (IS 2 Gl e S 05 (g LB s ey DL S S
et 353 s endlSe 3sel 45 3l 0L 0s 8 5 oS 5 e cpl g esdhe G s spde sy
s 03 4l L aS b e ol S S5 53,3 5 e 55 B 2t 4 ot (2L diadila S J S Dby e
Sisl b33 e il 2550l oS 508 ls Gl es o edd 518 (D0LKea 5355 s L3
S Sy s e (s 13 s oBUs 5315555 B S e S | sl 8l el dadds S > J S
S el (e e SIS sl G e 5l dems Sl s Sles

IS Dy a3 Lol yon 355 e @ondlSe 350l 055 53 a sl ax 81 JI5U sladaly 5553 Sad g e g L
Ll cdd badaly cnl 02 (8 J0 25 4 e (Ll e (S o J 28 Dy el (L Labis (S
S bty gla Sl ays pe Bl daddes (S J S Sl el bslas 353 ae endlSe (235l 05 S
e el Sl eslinad Gy b 5leds 4 SIS« ddia 5 (635 e s Oleys sl s B 1 0T 0155 e oS 35

e ($5S e L;La(..h.\..:.}l.(.a das o OLES aS 555 55 (g5l Al gl ol TS S 4l QTJL:};@;Q}MJ{

https://jsmt.khu.ac.ir/
150


http://dx.doi.org/10.61186/jsmt.22.27.135
https://jsmt.khu.ac.ir/article-1-604-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2024-12-07 ]

[ DOI: 10.61186/jsmt.22.27.135]

Research in Sport Medicine and Technology, Volume 14 - Issue 27 / 2024

) S o ot s A Sl i (6 S 5 (R 5 Shese 5 Skl s Sl i) (e slag,lral)
S o GISL 4 e Al e o (Saest 5353 dls age 303,08 4 e Dbl 3 st U8 (e 043
a8 w55 gel alst e oS ol o 0315 OLES el g (YD1 3 5 adls 53 b (Bl ol 45 e
sliel 538 353 SRl 5§35 50 (s e Sy Se 2 SRIB S Dol JalS 4 e L5 e 30
03,8 SaS Obley 4 bt baddls S > IS Sl el 4253 eas odlSe (3558l 0358 68 ol ol
OB a4 e oS Sae Gae ladled Ll a8 Oyt S o e J S 5 (Sales (des e &S ol
NV Sisel 8 als (YOA) OLKes 5 cdile o glaanl b pllas .05 cs 0 353 0 Slsb 5 33
353 S ke 3 SIU 5355 350 05 i s 4 D LS Kbl (S - 1S Dl el el s 353 e
(O) ol 5 S0 I Ot 050

s eSe Szl ) e anglie BB Laos S 5 S e 5 S Jsb s S 5l 5 L el o
Clyead (ol gtld Kadda oS > J 28 Oyl 31 5 otld ladda oS > J 28 Ol 3 Lol e 5
G Ldds S > S Sl el Losles 355 s odlSe 25500 05,8 53 UpasT e Bl 1 s ke
ol Sl bl el 0l gy ase 553508 (51— Al Jde S s UB S Sl 5 A sl
Ao 3 Kl oo 4S ol 353 51 TS0 (Gla ek o 53 45 Sl ol pon > 51 i (gl ga 5 15 Ol | ule
Szl Bl s sde Sk sys sy s S 00 S Gl palne sk a4 Ll sl asls ik s sl
L;uw&a;\wksﬁ;Mwbuﬁu:,,-,ﬁw.u\js@g;sfj\w;Jmsas.wdjz;w,;w”w;&
Wuj.gm);,uﬁ«smﬁmobuﬁu;s“sbscjmbu,;ftd\o\}:&.(vm;)\;QJMM;J;
b 5l ol (Gl S o0 S8 L0 S NS 5 b S slasdled 5o ol s s 8L,
23S o 5l ey 533 s ShP b LIl o gleualin addlas 53 (YY)OL s 5 2l Lo
5 ) bl las sl e 5355 (S5 s RIS o B T s s S s ee 353 4 Se OlLes
lstle azia A 5l (L5 Sl s b diedds S o xS Sl el 48 SaS Ss ae 3OMF)sls ol
Al 3 IS ) S o

52 O 05,8 33 Gt 53 2mtt ol Ll iols LS g 5 M 550 Al S g 038 53 5 (IS ke i
o Lal paed 3b a4 el S 5 i L) b dedde S > J S Slo ed 0 S s el adlslle S1
e D il Ghge ol il plnil 53 Wl e 5 30ls Ul S 5l S e SB35l
Oelad Ohlogs 58 n on b 1 (6 s Olas O il (6 g Do = S0lys 0l Ol 0T 3 oS (53 3
o, 357 OVlewas Colam 515 il ol dds S > J 28 Ol el s Ohlen ple b iy elaxsd

https://jsmt.khu.ac.ir/
151


http://dx.doi.org/10.61186/jsmt.22.27.135
https://jsmt.khu.ac.ir/article-1-604-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2024-12-07 ]

[ DOI: 10.61186/jsmt.22.27.135]

VFYTY 0l o3 ke 093 (55908 9 (o059 b 45 i

wb}-‘c“)W)‘j}bb&ubﬁdbwASMbaMC,&bQM‘UgM;JLﬂ)bLL}AwQLA)J&K.Lrj.ry
AL e s e (63,5 sladbeys s ol Sas a5 Ly I3 L;J;D\Sb;;'-jq,\.:ﬁ.é}»
%L}Mdéo)\v\ﬂ L5I.>—L,J:d|‘5) JA‘)_C« ﬁbf&%‘.)w kﬁ‘ J:S;U c%b\ el Cod gdos 63‘.,\.*5 6‘)‘3 u:..b}}.i U'i‘
i W 5 Sl Eash cpl s bS8 e a0l gla sSB il (o) b ednl Slidss
St Olades .J?li:\.»r.:uj&o}a:);l{Lg\asjszg:xvg\)@uwlo\):@umb.,U)\JQJUMQJ'L:J
Sl plaes S 55 o3 5 bt A Sly S b33 e 0l 25500 oS 5 LT S 550 s il
S 1y e q,.u.?jji:ﬁ,l Ale pese 355 4 S aCarer ple 5555 035 L ki e peye YN 4 Mt
v TGN

& 5 4o

33 d?)l.z:.ajgglj S~ J S Ladds &LQL.JT"J‘JL-JJ)WMMKJ u:u)j.AT S 5 oas ol Ol Lol aalllas
sl s i s g g S 3 e e 355 S A M o) 3l s 1y s s cll y (SKsd o gl s Sles p das
@ e 4 5k el WS e I 4 ege 353 0S4 e 8l 31 s | Sl s el 2L bLSSI e 5 LB
B o Lie o 4 55 a5 Lo gl (o IS0 ol 3 81l 5 cslid) T olaas] Sl s 5S 00 oo
S o STl e 53 Ol cnl Oloys plKen (Kb

| PR C PR o)

..L';Sdau.}b).\éj)ﬁ.i.:AJJLEAw\)zé)\.{uaj@Sfiélﬂl.:adbfﬂwj\og.uﬁji

References

1. Saragiotto BT, Maher CG, Yamato TP, Costa LO, Menezes Costa LC, Ostelo RW, et al. Motor control
exercise for chronic non-specific low-back pain. The Cochrane database of systematic reviews.
2016;2016(1):Cd012004. https://doi.org/10.1136/bjsports-2016-097266

2. Tschudi-Madsen H, Kjeldsberg M, Natvig B, lhlebaek C, Dalen |, Kamaleri Y, et al. A strong association
between non-musculoskeletal symptoms and musculoskeletal pain symptoms: results from a population
study. BMC musculoskeletal disorders. 2011;12(1):285. https://doi.org/10.1186/1471-2474-12-285

3. Gatchel RJ, Peng YB, Peters ML, Fuchs PN, Turk DC. The biopsychosocial approach to chronic pain:
scientific  advances and future directions. Psychological bulletin.  2007;133(4):581.
https://doi.org/10.1037/0033-2909.133.4.581

4. Keller A, Hayden J, Bombardier C, Van Tulder M. Effect sizes of non-surgical treatments of non-specific
low-back pain. European Spine Journal. 2007;16:1776-88. https://doi.org/10.1007/s00586-007-0379-x

2. Biopsychosocial approach

https://jsmt.khu.ac.ir/
152


http://dx.doi.org/10.61186/jsmt.22.27.135
https://jsmt.khu.ac.ir/article-1-604-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2024-12-07 ]

[ DOI: 10.61186/jsmt.22.27.135 |

Research in Sport Medicine and Technology, Volume 14 - Issue 27 / 2024

5. Malfliet A, Kregel J, Coppieters |, De Pauw R, Meeus M, Roussel N, et al. Effect of pain neuroscience
education combined with cognition-targeted motor control training on chronic spinal pain: a randomized
clinical trial. JAMA neurology. 2018;75(7):808-17. https://doi.org/10.1001/jamaneurol.2018.0492

6. Malfliet A, Kregel J, Meeus M, Cagnie B, Roussel N, Dolphens M, et al. Applying contemporary
neuroscience in exercise interventions for chronic spinal pain: treatment protocol. Brazilian journal of
physical therapy. 2017;21(5):378-87. https://doi.org/10.1016/j.bjpt.2017.06.019

7. Malfliet A, Kregel J, Meeus M, Roussel N, Danneels L, Cagnie B, et al. Blended-learning pain
neuroscience education for people with chronic spinal pain: randomized controlled multicenter trial.
Physical Therapy. 2018;98(5):357-68. https://doi.org/10.1093/ptj/pzx092

8. Tegner H, Frederiksen P, Esbensen BA, Juhl C. Neurophysiological pain education for patients with
chronic low back pain. The Clinical journal of pain. 2018;34(8):778-86.
https://doi.org/10.1097/AJP.0000000000000594

9. Wood L, Hendrick PA. A systematic review and meta-analysis of pain neuroscience education for
chronic low back pain: Short-and long-term outcomes of pain and disability. European Journal of Pain.
2019;23(2):234-49. https://doi.org/10.1002/ejp.1314

10.Tracey |, Mantyh PW. The cerebral signature for pain perception and its modulation. Neuron.
2007;55(3):377-91. https://doi.org/10.1016/j.neuron.2007.07.012

11.Nijs J, Van Wilgen CP, Van Oosterwijck J, van Ittersum M, Meeus M. How to explain central sensitization
to patients with ‘unexplained’chronic musculoskeletal pain: practice guidelines. Manual therapy.
2011;16(5):413-8. https://doi.org/10.1016/j.math.2011.04.005

12.Pires D, Cruz EB, Caeiro C. Aquatic exercise and pain neurophysiology education versus aquatic
exercise alone for patients with chronic low back pain: a randomized controlled trial. Clinical
rehabilitation. 2015;29(6):538-47. https://doi.org/10.1177/0269215514549033

13.Moseley GL, Butler DS. Fifteen years of explaining pain: the past, present, and future. The Journal of
Pain. 2015;16(9):807-13. https://doi.org/10.1016/j.jpain.2015.05.005

14.Alves SM, Puentedura EJ, Silva AG. Pain neuroscience education and graded exposure versus Pilates
and postural education: A pilot study in an occupational context. Physiotherapy theory and practice.
2022:1-12. https://doi.org/10.1080/09593985.2022.2122914

15.Pardo GB, Girbés EL, Roussel NA, lzquierdo TG, Penick VJ, Martin DP. Pain neurophysiology
education and therapeutic exercise for patients with chronic low back pain: a single-blind randomized
controlled trial. Archives of physical medicine and rehabilitation. 2018;99(2):338-47.
https://doi.org/10.1016/j.apmr.2017.10.016

16.Rabiei P, Sheikhi B, Letafatkar A. Comparing Pain Neuroscience Education Followed by Motor Control
Exercises With Group-Based Exercises for Chronic Low Back Pain: A Randomized Controlled Trial.
Pain Practice. 2021;21(3):333-42. https://doi.org/10.1111/papr.12963

17.0'Keeffe M, Hayes A, McCreesh K, Purtill H, O'Sullivan K. Are group-based and individual physiotherapy
exercise programmes equally effective for musculoskeletal conditions? A systematic review and meta-
analysis. British journal of sports medicine. 2017;51(2):126-32. https://doi.org/10.1136/bjsports-2015-
095410

18.Roussel N, Nijs J, Truijen S, Vervecken L, Mottram S, Stassijns G. Altered breathing patterns during
lumbopelvic motor control tests in chronic low back pain: a case—control study. European Spine Journal.
2009;18:1066-73. https://doi.org/10.1007/s00586-009-1020-y

19.Roussel N, De Kooning M, Schutt A, Mottram S, Truijen S, Nijs J, et al. Motor control and low back pain
in dancers. International journal of sports medicine. 2012:138-43. https://doi.org/10.1055/s-0032-
1321722

20.Scrimshaw SV, Maher C. Responsiveness of visual analogue and McGill pain scale measures. Journal
of manipulative and physiological therapeutics. 2001;24(8):501-4.
https://doi.org/10.1067/mmt.2001.118208

21.Zanoli G, Strdmqvist B, Jonsson B, Padua R, Romanini E. Pain in low-back pain: Problems in measuring
outcomes in musculoskeletal disorders. Acta Orthopaedica Scandinavica. 2002;73(sup305):54-7.
https://doi.org/10.1080/000164702760379576

https://jsmt.khu.ac.ir/
153


http://dx.doi.org/10.61186/jsmt.22.27.135
https://jsmt.khu.ac.ir/article-1-604-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2024-12-07 ]

[ DOI: 10.61186/jsmt.22.27.135 |

VFYTY 0l o3 ke 093 (55908 9 (o059 b 45 i

22.Gronblad M, Jarvinen E, Hurri H, Hupli M, Karaharju EO. Relationship of the Pain Disability Index (PDI)
and the Oswestry Disability Questionnaire (ODQ) with three dynamic physical tests in a group of patients
with chronic low-back and leg pain. The Clinical journal of pain. 1994;10(3):197-203.
https://doi.org/10.1097/00002508-199409000-00005

23.Park KB, Shin J-S, Lee J, Lee YJ, Kim M-r, Lee J-H, et al. Minimum Clinically Important Difference and
Substantial Clinical Benefit in Pain, Functional, and Quality of Life Scales in Failed Back Surgery
Syndrome Patients. Spine. 2017;42(8):E474-E81. https://doi.org/10.1097/BRS.0000000000001950

24.Mayer TG, Neblett R, Cohen H, Howard KJ, Choi YH, Wililams MJ, et al. The development and
psychometric validation of the central sensitization inventory. Pain Practice. 2012;12(4):276-85.
https://doi.org/10.1111/j.1533-2500.2011.00493.x

25.Bid Dibyendunarayan D, Soni Neela C, Rathod Priyanshu V, Thangamani Ramalingam A. Content
validity and test-retest reliability of the Gujarati version of the central sensitization inventory. Natl J Integr
Res Med. 2016;7(5):18-24.

26.Lorig KR, Sobel DS, Ritter PL, Laurent D, Hobbs M. Effect of a self-management program on patients
with chronic disease. Effective clinical practice: ECP. 2001;4(6):256-62.

27.Woby SR, Roach NK, Urmston M, Watson PJ. Psychometric properties of the TSK-11: a shortened
version of the Tampa Scale for Kinesiophobia. Pain. 2005;117(1-2):137-44.
https://doi.org/10.1016/j.pain.2005.05.029

28.Stratford PW, Binkley J, Solomon P, Gill C, Finch E. Assessing change over time in patients with low
back pain. Physical Therapy. 1994;74(6):528-33. https://doi.org/10.1093/ptj/74.6.528

29.Nijs J, Meeus M, Cagnie B, Roussel NA, Dolphens M, Van Oosterwijck J, et al. A modern neuroscience
approach to chronic spinal pain: combining pain neuroscience education with cognition-targeted motor
control training. Physical therapy. 2014;94(5):730-8. https://doi.org/10.2522/ptj.20130258

30.Lachting |, Storheim K, Werner E, Cvancarova MS, Grotle M. Evaluation of individualized quality of life
and illness perceptions in low back pain. A patient education cluster randomized controlled trial. Patient
Education and Counseling. 2016;99(12):1992-8. https://doi.org/10.1016/j.pec.2016.05.015

31.Werner EL, Storheim K, Lachting |, Wislgff T, Grotle M. Cognitive patient education for low back pain in
primary care: a cluster randomized controlled trial and cost-effectiveness analysis. LWW; 2016.
https://doi.org/10.1097/BRS.0000000000001268

32.Téllez-Garcia M, de-la-Llave-Rincon Al, Salom-Moreno J, Palacios-Cefia M, Ortega-Santiago R,
Fernandez-de-Las-Pefias C. Neuroscience education in addition to trigger point dry needling for the
management of patients with mechanical chronic low back pain: A preliminary clinical trial. Journal of
bodywork and movement therapies. 2015;19(3):464-72. https://doi.org/10.1016/j.jomt.2014.11.012

33.Fletcher C, Bradnam L, Barr C. The relationship between knowledge of pain neurophysiology and fear
avoidance in people with chronic pain: A point in time, observational study. Physiotherapy theory and
practice. 2016;32(4):271-6. https://doi.org/10.3109/09593985.2015.1138010

https://jsmt.khu.ac.ir/
154


http://dx.doi.org/10.61186/jsmt.22.27.135
https://jsmt.khu.ac.ir/article-1-604-fa.html
http://www.tcpdf.org

