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ABSTRACT

Aims and background: Low back pain is one of the important causes of early retirement in athletes. The
purpose of this research was to study the effect of combined core stability and sensory-motor exercises on pain,
performance, and movement fear in retired male athletes with non-specific chronic low back pain.

Materials and methods: This study was a semi-experimental, and its design was two-groups with pretest-
posttest. Subjects were 30 retired male athletes with non-specific chronic low back pain that by double-blind
method, randomly divided into two experimental and control groups. The visual analog scale of pain, Oswestry
questionnaire, and Tampa scale were used for evaluating pain, disability and fear of movement, respectively. The
experimental group performed eight-week core stability, and sensory-motor exercises and the control group did
not experience any other treatment intervention. The Mann-Whitney U test was used for inter-group difference
and Wilcoxon test for the intra-group difference at a significant level of p<0.05.

Findings: The findings of the present study showed a significant reduction in the pain and fear of movement and
an increase in the performance of retired male athletes with non-specific chronic low back pain after eight weeks
of combined core stability and sensory-motor exercises.

Conclusion: It seems that increases in body core strength and stability with the extension of neuromuscular
control resulting from improved function of proprioception following eight weeks of combined core stability and
sensory-motor exercises may reduce pain and fear of movement and increases the performance in retired male

athletes with non-specific chronic low back pain.

Keywords: Low back pain, Athletes, Exercise, Disability

p Please cite this paper as:

Gheitasi M, Khaledi A, Daneshjoo A R[The Effect of Combined Core Stability and Sensory-motor Exercises on Pain,
Performance and Movement Fear in Retired Male Athletes with Non-specific Chronic Low Back Pain(Persian)]. J Anesth
Pain 2020;11(1):38-48.

Corresponding Author: Mehdi Gheitasi, Assistant Professor, Department of Health & Sport Rehabilitation, Faculty of
Sport Science & Health, University of Shahid Beheshti, Tehran, Iran.

Email: m_gheitasi@sbu.ac.ir

O 3)3 § (23508 (WG4 O-845)


%20Mehdi%20Gheitasi%20
https://orcid.org/0000-0001-8555-6267

11999 )lg3 o1 d)Lails <11 3)93 3)3 § (X004 (DY) (alc aslilins

OGS 2 i w5 90 SIS (830 93 (T 2 — > 95 35 30 Ol (I T Sl yoi il
(SOLRS ks (0 303 38 yoI' 4 Wino At 118 o oo 4180 3 59
" il g Fles S 55T ) cullad (Surgo

Ol Ol e i e ol (s a5 g 2355 pale 0uSiiils  ohy59 SleTil g s 0T 05,5 JLobiwl
U‘)“‘ st ‘Q‘)‘ef olKisls ‘U""’S L.'aJ'L°J‘U"" B s@)l.»&‘ ;_)KP 9 ‘5\..4))9 u’.uLu.u Mi 6;»5& 69_7(.“4‘0 Y
Ol ol e oadlol ST olKzsls ¢ 51 )l 05 Ay ¢ 3,9 pole § (S ey 05,5 (Mol DS > g SilKoge Hboliwl Y

WAANNA b1y g ,b WAAINNG : w3l b WAAANY (bl ys b
ouus

3 2 aalllne sl B 395 e g IS 55 50 s 895 (Simeniil e s pags 5] (o0 3,0 e a0} g Bus
oo 3598 dy Mt il 050 IS0 59 50 S8y 5l oy 99, Sas @03 1 (5 2 (e 9 (5535 0 DL (S 5 Sl S
gy molaisl e

Sladiges 39 (9ol ey 5 93] Gty L ol et (o295 90 laalllas () 5 b g (25 e 55 3l ol iongl (L Ghg ) 9 Slgmo
09,5 99 4 5 00 Bolal 155 g 93 D jgmo Ay A Adog ol S (raje 90 e an Dlie Al 0 e IS5, Ve ingly
o Ol ot Sl 9 S rmgmgl dsbiztin p L (SI5L (e 050 (6 )lamd uliie L 9,0 Sandh Mo ool J 55 g (28
S 09,5 g plail ]y (2555 - (o Dl 5 (655 70 DS Dl ol ain St (2 09,5 o ookl el (ulide jl oS >
2555 095 IS (s 32 Sl 9 (=25 o U 39031 51 (52955 (mt SIS (s 2 Sl 030,55 25 1 (Sl A3 oko s
905 ool l PS-/-0 (5 jlaline s 50 (5SS g gl 5]

St e 531y 5 obine oalS (S e 5 (5550 S S Sl el ki St ey Sl iagy ool Ll
2l s (molais il (g 950,08 an Mitos alnitifh 050 G559 0, Shas o 1) (g bolame (2l g oS > 5l o5 900

St 5| (=3 (s —cas S Aagi Lol on (o (655 50 Aol Dl 5 008 il oy e 1 A 16 S At
S8l g S8y 5l ey g 950 Do aalS cezge sl G San (IS 5 — e 5 (555 0 DL Sl e Bl (as e 0 ) Ses
00,5 polaisl e paje 0,08 A Mts aniih 0, )05 59 50 0 Shae

igoalS slaojly
Ao B Lilea i) 5 09000V L) osgas 0, doddo
S 5 s 559 50 9,8 8 Vil a5 YL ole ol 3l gamen LIS 59 50 3,005 g9 £

Sl 018 e it Qs oIS ¢ e J05 5 ()59 pole 0aSLadls ¢ L) yg (Sleil g i j0ud 09,5 JLoliwl ( cwllad (g 1] ghmen o o5
m_gheitasi@sbu.ac.ir :Sig yiSIl oy



ko9, 6 =550 a5 alesls (s La gy ()b
Bl Sgliie Sl S (LS89 )3 (Hloys (i o3
03— Jooi JIS8 59 s O35l i [ 00 052559
Slasyls sy as s o sl oo GIS8555 Sien s
M0 dalsl 05 iy, cdlad a5 gy i 0,0
iz 4 aiS e 2B ) 4SS ool Laragh moli
309, J2las lire GialS A aSlg co 0p0 3l b
s sladdlad o o8 8 gl L8 (Ul
Sg—s oo el 0,0 L ol (LS o5l il 5 00gad SaS
Sl doms 3 g 03ged Byomia ] 00 slasigys o5
Ol s a bl og S iy el an 00 Lol e
S9-s0 o 5 (=50 (B)lse 9 IS sats o 055
a3 1 09,5 ol 53 by sl Sy, Lsasls
2 mbin (o a3 (Slomgy (65— ) 1A Vo5l o
G2l g 03,8 s A il o555
Mye3 Vb cwal 5l la s by e B)ly e 50,0
Sl poi il oy dalllae ol 5l o ol pli ol
Sy Shas 0,9 o (S m (> 9 35 0 DL (S
s Mte il 050 IS5 59 30 S 5l S

axllao (o9,

U L ol o (o295 90 laslllas -2l prghy 2 b
09,5) (s yod AdS e (g0 09,5 9 (22 09,5 )3 (e
545 Sl g3l ey 5 303 iy L oo (U8
slo e Sl S jlaie a0 8,5 plosl VYAV JLo
3=l 8l Dl ialS e g v ie (:g‘d_l:}‘..\.o
S3bys5 Lol en (Blas b 5l Ladiged (e S
A a > Lo a8 colaiul Lo Jdogel (gaieg,S o
S99 9 Lasdiged (3Lal e (i o3 AAZ0e 352
=8 slalllhas o JB s 2l iaghy oS 09,5
Sl 3 2Ryl dallae Al e 85l o0
oS5 5 dtaS Laangi g 005 0] sl IS sl
ORI g JU-SUU PP Yl B

D—

35 dee ials (o ai o il g (0 po So B (3
)9 9 00t (9 (Sl yomie Sl 0
Oyt a5 Panle oo (rage lacl s |,
o5 983 hes (gl (reje sLed )3 08 5l (8L 2 )lge
Do Yol (slo g0 3l il Loges 45 cnl S >
by oy oS o ol oS PO e 55 08 50 0
Sad g o S5 > Sl oaiS (el g (il il
oy 6 pdy] ulaal ) (A6 2y 0 as e
dole &8 > 5l 5 alosls lis Loy 5 09— o0
Sloezr (Sl 9 (53,8l sl (ot 00 (i
YL oo 4 () sl 05555 cle Pl
Sl pod ploomil am ol (ly i Oloes 13559
Sl yed Gl ailei oo sl e s Y ol Ly (05
OAMe 4 Dl ;oS ol 5 6,8 e SeSs Slo—r
Moo go ialidl 1y 00, o8 o sle (Hlae ISl
5 s ) ol ol S—tagy Sl slsans Jo b s
oz 350,05 5l (6 Sty 9 S 50 (Sleys G e
O 03— S Bl el o ol 40 PaSlesges
Cdlad g o (53 Al canlan a g Ly o, 48
St Loplal oy Slas (o anm b (ol OMae (o Gl
Sl yed ol Donl asd 31,8 St 4l o5
slacasdse o ol 88 e Sl (Ul i
Bl g (Hes «SzsS D g aS)ls 55 el il
(Db ol calii il isli8l L g STl 88 e
Lo g oS oo i 5 9alib | (oo oo Cny
oo 93 Shes 10,8 350 53 O E8 i j0 SLS sl
il LaGiagsy (o5 n amls ()b 51 Pasls ks
Omeie 3598 s plibes )o (S = (e Dl e
) ol e ol plasl g aslos 5 cmlos (ol e
St Ol o A g (A - (s [0S Gl s
L Palosged (3,155 ol S8 5 (S > J S
s el sl g g9 a4 g L Lo
SRS ) S S5 R Oy9 50 (U walyd e (e

MVl oaizd all)l o s sl by 2S00 o pls

O 3)3 § (23508 (WG4 O-845)




s—lgil pas b debiw 5l Lo Soge;l —lgl a> o

(5‘)—’ r)“a a)‘mL_w| S o eolai il S i}w‘
Moo ol )81 5o (Sl a0 U o, Slos o (6503l
Sy oo gdwad, miu U5 yho sl g as, f el , 0
A Js‘ p_uT A_.ubu’_oa’ MLA—A‘M.MJ)J o)_AJ)_.S‘\.\?B
Lo b5yl o K0 00l 408 o s —Soslail 1 050
B 8,0, 3b co 45 il 0,05, slacled
)_:jw)jadxl_ago_lw‘_guwio)_o)d_:)jso
Ao, L5 0 g0 oy Vo e B0 )0 g pa—ndi B0 S0

MO00T cws 4 (Soge] 4o (Sl

oS o 3 o g Sl
6”5_““’ V'Y u«Jl—AM )‘ saJ)? )l U’"’)_' 6)_50)‘w‘ 6‘)_i
g.s)xo.] u,ol_a.mo u,uLw‘)_i MLA—M)-’ u_:‘ ol eolaiwl l_;.ol;
oIS el o las SLalS L5 oallies Sl asals 4o
gJP )‘ ).»_w.u u,o)_l 0d—DS ul—AMJ )_,Yl; g.:‘)_.o..» 09_..»:64
\.\_u:l)u’.A L)T (F“"Ji" L)))5 4_.0_‘>).: u“—°9)" u_a‘ o oolaz_wl
N s, LAl s, gt deli iy ] bl 45

OVl sais ,155

o aolip SS90
slaboge;l 51 S0 e an oln ed adliy Ghjeel 5l
ol 4) dhe Cde Do d (Soge)l p (2 09,
oot (o £ Lo YO o vda > 2 gaan o
ged &8 ;b Ol yeS Al 0 Sty prditine &)L
laol jo aS 05 S8 o > o o ol pei al
o 8y ol s el (59,5 05 Sl pel oaiiS eS8 b o
48800 S dy iSOl ploil g ade 0 Sus
a8 Y Goe o Ol yed (ol asl e g pldil |
(=ls! sloaan jo) aads YO U ((mlul sloain o)

S a8 O 50 Sl yei 4ol glgasl jo 0i o plsl

1999 )Lgs ) a)Laids <)) )93 e3)3 § (1G4 (g} (—alc Aslilns

ol iergh sladiges g o9 Jlw 00 L e a sl
oy 0)»))_05 4 )l_u.b d.a_w)l.: S y—n )M})j Y. ‘)
O ye 9,0, PluslaS wosls oo LSl —olaisl e
diedad O yso Ay i gt sla Sogesl g ea i el
399 Lo )lne 5 (Apgh o3gaze (bl 1 (s 53
Fo o aals ot iaghy a 95,9 slo lxs ai0l
P S, babcnls, py8 eSS g olaiSl e oo
S99 Jobod 5 3dow Sl g2 sl jlre ooy Godou
Sk Blo— (LB )3 (ol alw aTsS e
S5 5I5558 5 Sl bl oS (5
A Joled pae (s 5 oogasms 3l )l Sy (5 omiils
adm V) Sl el o cnd (Sl yed o S, 4Ll
ad> 5o )3 j5mam pace 5 ((Hlyie e 4> Y L 5 (e
Ol > Lo ogesl aiiygo )0 (rizped 09 (ga3] g
S gl g 5 Gl e B3 50 5 Siehy ploxd]
Jual pbaie (85, L ols )8 glacdld 4 Ly

CCR WP B - SR TSR] IR CLEI Y

T (L)l 9 938 Wb Gl im0 (g S0 31l

(o157 42 53) 0y Sloc
ooliie 5l Lo Soge)l 8,0 Sos ol (5 S03lail gl
S S b3 ol o S eola il (gl gaaz e
soe ol slpl S aS cl g ye gilw Ve a8l e
G2 ANat) 03 dae ;500 sleil g (9,5 S92y pae) o
= elbate sl aes o imled 1) ((—See 90
Ao g sl 0)0 (oS gz slaulidie (4 ylne
945 )8 ooliul )90 Lo aghy ;5 038 9 b

OY) .

Sl 00l U‘)‘)j (ICC=’/£\\))_:|).> UT ‘_ngL: g_,\_>).,a




S yo oyt Lol Bl o5 s ey i3l g
Sem o 2 S L

D—

s Ol i gledalyp o i a8 3 by o 0, S 0,
ol e Slmog S 3 (S o — (e 5 7S

ey S0 50 (> - (o 9§55 30 S (oS Sl yo aoli
(oS5 OMae Slewl (PLAD oo Cundy p0 @55 o 51 |
Wles b g Cewd (50,91 YU Lol pod b g oo Hla> Cunsyg Y
O% S ;o Sy gloy doals bawy s 8L G L Y
St OLae Sl (BLEIL ol yen (cnsdgw 05 (595 2 L8 ol ¥
e 2 53y g Rle sl 5 s 9,51V o
o= ol b b S g5, ol £
iy oz b (Sl Condy 10 b 98 (59, (ol Y
Jol 4235 (55, bga b 285158 A
L 9o g3, Jolw sl Juro 3l eolazul a
Jobss gl Joo 31 osliceal b yzils o8 Ve
L 5o 5, 02 65l L ol sla oo 5l ool "

2955 095> S (o sl 05— L5 55
s a0 )T ool Wl P=e/ed (g lol s mla s g0
—Las e 70 lall Lo £90 aallas ol yo 5 lol—as
SPSS jl33le 5 5l Lacsls Jdow jotate a sy o i a 28,8

A eola Wl VY a s

sty

9 039 S ) 3,8 SlB Shy oy Sl
lrog,S S_Savay l_m@oyoﬂ (= 0093 L
J.»al} G)Lu Sl 00 4\_‘>|)| \ O)La_.i: Jj.\_> )») u,u_hjj.’
g5 glwog,S m Lo e ol oa S ol lis
P>140) 3,J05 554 5, lolne SIS

DL (S 5 Sl ped i St Sl ey plnil
b 53 Gyl Sl ki (S5 > (o> 9 75 0
I3 (5 5 o225 (sloios 9) sy slpaised
FSSan ey ol g Sojlal J8 ) bl g
slosS Lo syl slo o dm by, olio a5
0390 ol L (o0903] 5 Sigesl 5 (5, Seli oo

aog oMbl o, olie ol Sl ol yes

Gobel slagsi,

Oo9— Jl s o S Shig — b (gl
9 o951 5l 09— Jlay pae as a>g5 Ly g Lmosls

ON—2) 3)3 § (@I58 (036433 (1403




Oig laog S 10 (8 il Gzl £ . Kila) la Soge;] shmogs iledlbl Y o Loy Jouo

SN 0098 Ll -3 039 R s ¢
. e s . 952 sWeg
(2230 %0 3 p )5 5kS) (ousiiles) (p,53LS) (Jw) OMR3 s\Re9
YE/E5 £ YT VEA/AY £ VIVA YEIAY £ FIYY FENY £ FIFA M=\0) s
VYT £ VIFY VEAITY £ V)Y YEIEY £ VTR PHFY £ T/20 M=\0) oy
J==re 50 S8 5 o ped slomog S50 &S > 5l oS O 9 090> Al slayge;l @l Voo)leds Joaor 5o
sl 00 4_7“)‘ QB—Q)]UQAJBJA—AJ O)S.LQ.CCJQ_.»‘.))Q s ‘J.QLMJ asJlao LSLQJ..J_..A Lrbﬁ)f

2 JAS 5 opped sloeg S 50 S 5l e g0 See o 050 Bal Glo e (29,5 (w9 9,0 dmlie @l Y Jgus
o9l 9 G S

SR 30 2 990 OS89 9031 o903 Jo !y
Rog,S | L o
&lobxo mbow z a)LoT &lobxo mbow 4 a)l.oi OQ"‘)T o 09.0}T O
.| 58 ~\/A¥ ISERNE oY £ V/a5 )
eV “fi55 939 Lul
et R ARV YT VIYY £ V)0 et
“I$A —e DY YEVY £ AJAY YO/AY £ AAF S5
e Ve Yy f““‘"
NERYS K _Y/s% YOINY £ /YA TYAY £ Va4 ey 2
-y —+IAD TVOY £ O/FO YT + 0/ Js
eVE s YYD SRSy
Sy
et “¥/fY YYIVY £ o/va YVSY £ Y00 e

P10 0) J5S 09,5 a5 G 0y p03 09,5 58 (yg03] o s loline cglas
(P<e]o0) (5275 09,5 19 5031 ey 41 Smd (3995 g s Jloline sl

09,5 13 1) s yloline NS 15 (9SSl g (5el @l 355 D e 53 (s (e s Og3) gl elsl
a2 e Gt a3l ey 053] Gl S0 (0% odaliive (5 l8lne SIS [0S g (o pod (SLpog S (o
o ysie Oj5n )0 imen (£ =-Y/FF P=2/- ) 09,5 ;00,0 Sad yieals o Sle a5 (g, basad
Y3 05, S 5 oy (P=+l+ ) Ly Sdgnjl o, Slac et 05,5 43 o ~AI-Y VST, S
S ysboss (Z =-YIFE P=ofe  A) 35 055 (o bl ine (Z=-¥198 P=+]++\) ol o aoys -OFIFA £ VYA

1999 )Lgs ) a)Laids <)) )93 e3)3 § (1G4 (g} (—alc Aslilns




Py ol 4 35b e Jolio 5 Lo LS (Sd
Slallas (o5 gl TP S o pIDle S 2
30 p9d g9 Dlac Lo b plw a s culosls Ll
Loyl Dl oo (S 350 a8 A Mt 05
ailgi oo iSTas 5y Ly iSTas (S L sams Sls
—Hse adae 1o 1) poo g5 (slmyd (bl (s 5]
B oS |y e yd ;S 503, ugSime ugad
Moo ), 8

ol bt laalllae Lo ,as a S el p S3a 03
5 5 Sl el 4l (loyen jobay a S iaghy
5o S e Aol (Sl g (s Sl ped e o
Sl ool H1 8 oy 3y | (S - Sl e
2305 oy (S Slalllae 4z ST el
4 wlails y lome jobo ay Lo fSSgy ol 5l Sy 0
UG JOL SN U B SIS SN N IR

IOV ) (S 98l mmls Ly aalllas (0l gl Jolio o
Code ol Slagan MUY P) LIS op g e plS g
15 Sl yos asliyy ploel oy s any Yl aza!| YL
L a3 Lol Loy bl o el clalllas ol
Lo ogajl 3l g 005 3o &)Ll cs g Sojeal Ly
ogdle oo pladl e yo 1) Sl yed Lo oad aiwlgs>
EMas dxsgi (Sl (ogos (5509 Sl ped 3l ol
i 03li] Glacands )3 (55 9 (2SS >y
(T VA) e 5 55 55 o oolii ol JL_dlls 5 , oo
e o 8y Shas 5 el Ul 45wl slicel
YLVl o pim S pdmboa o ol S
o dob dnux (i pe 8 g MBS oS E) S o S Al
MWogds gl g ool Sajgal ;Sloys lassgi pglace y5-bo
oui2d Sl slain yod (5 ok 5 bisel 5 S5t (]
DS sl | s aslg e

Gl 5 S0l cbesl A Eal o s o]
ey g eslw cslie (55 2~ sLagn oS
Ol ol a5l ol a5l ooe] szl .ol
Slallhas | (S gl Loy Shos 99,8 o (5 > — (e

D—

V1Y VYD S 05,5 1o 0, Slat Sprte (reSile
=k lail oo an o SYFIFY £NVY/AY o jo 09,5 0
oA.QLM..A)_u@»):u 09)5)é f“?)f 090 )L)L;.po Y Y
Qqﬁwl_:lau)‘)o (Z :—T/?f fP:‘/"\)\)?_:JLsA
615 ixe i3] 09, F 95y P=(Z = Y/FY P/ YY)
Sgtp aSile 45 (5 y5-bodr 0 odalie (g3l Ly yo
oajj)bj—\/ﬂa:t VVIYA J)_».»S os)j)\) AJP)‘ U"’)—)
05; o )‘bl_a.:.a O S99 )l él} )_».) uj_MSISLB
G 00 S5 5l o pite Loy LSl o (o2

(Z =Y/fY P=-/- - \) S UH)—‘ o _L)H)T

=55 Sl el )5l ey 2l gy B
o g 0y See 0,0 4 (IS o m (e 5 (555 0 LS
)0 oS Ay Mtie a2l 0 1o ()05 55 50 &S >
i allas ) gl ol oy gy olatS ol o
Pl (5 = e 5555 o DL (S 5 Ol el
Aan Sl Sl ey e (S g (e A 99
0 Slos g oS > 5l T 90,0 gl psie a S oy Lis
o0 93 ;oS 4y Mlee Al niiih 0,0 oI55 )5 )0
o= gl asilandl o (s blise jobo 4y olasl, e
HleFen (A8 Dlid 5l (gl sloaisl L ings
Sy da g Baa L (655 e ol olp e M7
B> 5 s Aol S (50, Slae o Sinlas ( dlac

3,

=D Gizmen (555 50 SDLae coygi Vs b e |,
a2 o 38l 0 s, sl dled sB o o _ac
>l hee g Siws pol OMlae cgl o s
9 =359 dled L 1 oS pnte 0,0 Sk 5l Mol o ST
&.A—Lc‘ | OHGA o 9§ 00— JJA_W 5 s )OU (_gLa:u.Jl.y_e
iyl ol a S 0SS eolaiwl 045 S 5l IS g
Wae Cuwliwl g &j08 moals w s oMlac 851 as

O 3)3 § (23508 (WG4 O-845)




S yo Al e sl colial § & yud anwy
=l s ot s (olb Lag )9 ol an ez L o
—has - rac Soles ;o g lolne Ol sy Jol>
33 oS Ay Mtis Al L1559 50 3 Shos S5t

Sl las |y molaisl e e
Sl o3 a8 0ls (LS (ypizmen 2l ioaghy slaasdly
o el eel (S o (e g 7S e Ol
Dl ey 30, S A e G059 50 S >
S oo S 353 151 50 IS 59 0 ) Shee SB (90
B sl oadlae (55 J S same sl pe IS
3 ek OBl ol ol alise sloais g9, -
LS| Cnig Laio o e o Jlsd glagl il
Slo)— s slaaiz g il 9 (S > S (S >
aalllas 4y (VoV0) ), 02 5 (ulan Pog i o Julis |
5 b izl slaysb 6550 Sl Sl o 3k
—olaiS il (e 9,0, 68 A Mt (e jo S
! Jelge (6,3l Sl a3 (ol 4 aoged G155
3 0l (ES 2 5l oy 9959 5 0 5) 959 ) (AL
MVaes ials 1) 0,0, o8 5 b gl asle o aS
S JSTsn e 5l ol agh Ly aslllas
=alae ioagh 0 aS gieban cl Syl glyls
Sl S0 any (S Sl pad 5l Lo o LIS
Salisls Sty yoi 31 ool aol ade 5 Ceasl o0 ool ol
St |y (=5 m e Sl s aidl g 60, Sles
yai s aalllas 59 ol mals o Sslss Lol cle
SN0 S92y (pgaed gl 3, Shos 39 i )3 4z S
g o Jalse a5 ol eols i Lo pagy ST Ll
Tl bl o0, Slee go,0 L oS > 5l ol
S5 3l e S 3l ey (o905l 5 2l aalllas
9 T A Slem S b o 8850 6l paaie
s Sl yod aigld ol sacds b IS el
Glaplly S Gl an azrgi Ly (o pad Sy
Cemo Sl Gy 18l 5o 5 el (oge3T (g0, Shae
as —(ras v et (5 2 - o Sl e

1999 )Lgs ) a)Laids <)) )93 e3)3 § (1G4 (g} (—alc Aslilns

4 (Y . \A)U‘)M 9 SLQ .(Y?Jf)\))lé LF"P w—ﬁ e
= Tl 0559 9 (5 > m e Sl ped 5l A
Ay eie 90,68 a M l)lews o, ISae g 040
5309 o) 3,Sug) Eed jeie ASWoged B35
Syso A Ll a Al 6,5 La S5 b 4
O 9 ) (8 > S Ay Bus 4 (Sl e
J)é)_ofd_:)k_u.a u‘)L"-'-‘ w“yba 3,0 = ‘) J_.ol} C_iLu

MO _sls oalgs 1 0 oy ete
PR PESEPRINE LS EETION I U S VWSS -4 S [V T8
&35k sl Jloas] gladlae ylse as oy 5 o,
w)ésé)?oli»_wé%l)_ussg}_o.d‘u._icuu)
Sl pes Mecd 3, b o somme ol Jlois! ials
S8, il s gy el S - >
J)_»..S LJ"‘_")BI L5_>).'a )‘ uS_;.oLu‘o ;.:l_u ‘@5)} Ko
by iy 60, Shae slacolled o Saluls slacoll
R g.:l_.u).o) Sy 0 )_laJ a H‘j ) .(A)A_JSGA
iy i sl Lol JS ol 1,5 s ae Ly 35 >
5o ‘) LTHM ‘_ngd)lf)Lm nual_‘> )9_10 Ao d4d 9 r:LC )5_,0
e Sl pad elsl 05l o0 05y Lo (]
Sl (—eE > loods 15 o 3ollas ol S >
e 6‘)_> &./—MJL».A $99,9 dl_ﬁoé‘é Q‘j)ﬁi W_QI)S
J)J.mej (r»j)? 6“1)5 g.s)ﬁ)_»o 4_>)§‘ .(YM.)\))_?GA
30 g Sl o S Al a8 g olg ol
&»—’Lﬁ—ﬁﬁ)‘ (_gus.,u.r_‘i};e o)_»j.a J‘)ML: I g_gl_bij
el amb ool o Gallae (Hlae Cuwliiwl aejls

SS90 (S e Bl el S Sl gy o




S Al
Lulyd 588 s b geasl cews i gl an aagily
45 CB)F aml YlyS o0 g sladiged o oS>
=S e 9 S e SlS (S S ol el
O3 30 =S Ay Mitee Al il 05 )55 )5 (s,
5 oo ol g 0, Shee 0,0 09 g Scl (olaisl e
7=l a0 Glat wld ceuloas oS o 5l ol
S o abadle 3l b olal o 4 iaghy
A St (S > (o 4slip Gl Jol> (655 50
3l ol (So3eln 8 slas, 5 5 2l 5 (5 >
Ols— oo e ) dg—ad 0,Lil (655 pe BlS Bl el
S e 5 S e Sl Ol ped a8 s L
loasli o, die (6,5 S8 5l i (55 l0lme j5 b a4y
il ;e il pe (Holas Dl e Ly (sl Dl e

P g gk

S50 2 an oS SLS plad g aslllas (ol o 00 S
5 St adlosgal sl 1y L gy ol sl21 59
pmled ilo,08

D—

b Ols g g Dpa B dawg Saa Ly oln e
A (019) St 5 gl e 48,5 IS
Mo YL )5 )0 oy 4l slojsle 5 (S5 0, Shos
S ol i Lyl gyl il oy age 8,0, S 4y
VI S SETS I (P PN STF JUS e JOUN [Et
oo 359 a5 Mo S8l 53 oy 5 ialS 9 5, Slos
S o 5 0Ses o 698 Sl LS| pizmen g 00
ooy 99 y5b Ay (glaalllae o |3 Vs Iy 3y > g oS >
om0 pmeaimd Sl g (Dle —(orae (o yeS
e Ghloo (5 2 aels lie g &S 52 5l o5 03
35 7 A5 S S 5 Bl 09, e 5,5y
=50 el oo Ol g Dlac - ac DL el g4
Sl Sl ped 51 (Hy 99 393 sloryiie 1 jlolane
Mgy iy Db - wae Sl el oo

= sSleyd e St b Sl gl (S e b o
S8 5l oo 99 ,8es St 9 D08 il s aals
039 [y 3o 90 ymaS dmy Mtie Azl 050 LSS )5 50
Tl e T
33,8 ;g oo 4S5 (o) Sl el s iaghy
godld )l 8 aslllae sy o allaz o bas ], il S5e
P9y w4 (S 5 Sl ped Sl () a5 eS
s o Uy aslassls y wigd Ll | iy yed S5 L
OL—2559 )3 059 9538 (g S (SR B
g5 > Pl aluiz o Do 59, 5 5 S
ol aslllae (ol 5l ol mal 5 5508 5 5l 0l ez
S ladaly (g g (bbb 4 3ea lge plo
@l sl (pols [, 8 Bae o, S5y, L S 5 Sy
oz Jalse 5 (Dlae - (crae (I o~ 2l
5 I8 50 60, il S ol oe 63, Ses
Ol 5l =30 o lg—s 5 (molaislnd (nge )38 S5ty
Sye OhS=55 9 dm L Bdod (ol s aS iz pe o il
aoly jo g molaBlye oie 0,0, a8 gl sl
Al o e JlB J 0 L5 Fe i

O 3)3 § (23508 (WG4 O-845)




References

1.

10.

1999 )Lgs ) a)Laids <)) )93 e3)3 § (1G4 (g} (—alc Aslilns

Graw BP, Wiesel SW. Low back pain in the aging
athlete. Sports Medicine and Arthroscopy Review.
2008;16(1):39-46.

Ong A, Anderson J, Roche J. A pilot study of the
prevalence of lumbar disc degeneration in elite
athletes with lower back pain at the Sydney 2000
Olympic Games. British Journal of Sports Medicine.
2003;37(3):263-6.

Lee K-C, Chiu TT, Lam T-H. Psychometric properties
of the Fear-Avoidance Beliefs Questionnaire in
patients with neck pain. Clinical rehabilitation.
2006;20(10):909-20.

Burwinkle T, Robinson JP, Turk DC. Fear of
movement: factor structure of the Tampa Scale
of Kinesiophobia in patients with fibromyalgia
syndrome. The Journal of pain. 2005;6(6):384-91.

Gordon R, Bloxham S, editors. A systematic review
of the effects of exercise and physical activity on
non-specific chronic low back pain. Healthcare;
2016: Multidisciplinary Digital Publishing Institute.

Stuge B. Evidence of stabilizing exercises for
low back-and pelvic girdle pain—a critical review.

Brazilian journal of physical therapy. 2018.

Costa LO, Maher CG, Latimer J, Hodges PW, Herbert
RD, Refshauge KM, et al. Motor control exercise
for chronic low back pain: a randomized placebo-
controlled trial. Physical therapy. 2009;89(12):1275-
86.

Flor H, Diers M. Sensorimotor training and cortical
reorganization. NeuroRehabilitation. 2009;25(1):19-
217.

Hwang JA, Bae SH, Do Kim G, Kim KY. The
effects of sensorimotor training on anticipatory
postural adjustment of the trunk in chronic low back
pain patients. Journal of physical therapy science.
2013;25(9):1189-92.

Wiilti P, Kool J, Luomajoki H. Short-term effect on

pain and function of neurophysiological education

11.

12.

13.

14.

15.

16.

17.

and sensorimotor retraining compared to usual
physiotherapy in patients with chronic or recurrent
non-specific low back pain, a pilot randomized
controlled trial. BMC musculoskeletal disorders.
2015;16(1):83.

Miranda IF, Souza C, Schneider AT, Chagas LC, Loss
JF. Comparison of low back mobility and stability
exercises from Pilates in non-specific low back
pain: A study protocol of a randomized controlled
trial. Complementary therapies in clinical practice.
2018;31:360-8.

Heidari J, Mierswa T, Kleinert J, Ott I, Levenig
C, Hasenbring M, et al. Parameters of low back
pain chronicity among athletes: associations with
physical and mental stress. Physical Therapy in
Sport. 2016;21:31-7.

Waterfield J, Sim J. Clinical assessment of pain by
the visual analogue scale. British Journal of Therapy
and Rehabilitation. 1996;3(2):94-7.

Mousavi SJ, Parnianpour M, Mehdian H, Montazeri
A, Mobini B. The Oswestry disability index, the
Roland-Morris disability questionnaire, and the
Quebec back pain disability scale: translation and
validation studies of the Iranian versions. Spine.
2006;31(14):E454-E9.

Roelofs J, Sluiter JK, Frings-Dresen MH, Goossens
M, Thibault P, Boersma K, et al. Fear of movement
and (re) injury in chronic musculoskeletal pain:
Evidence for an invariant two-factor model of the
Tampa Scale for Kinesiophobia across pain diagnoses
and Dutch, Swedish, and Canadian samples. Pain.
2007;131(1-2):181-90.

Mannion A, Caporaso F, Pulkovski N, Sprott H.
Spine stabilisation exercises in the treatment of
chronic low back pain: a good clinical outcome is
not associated with improved abdominal muscle
function. European spine journal. 2012;21(7):1301-
10.

Noormohammadpour P, Kordi M, Mansournia MA,




18.

19.

20.

21.

22.

23.

24,

25.

Akbari-Fakhrabadi M, Kordi R. The role of a multi-
step core stability exercise program in the treatment
of nurses with chronic low back pain: a single-
blinded randomized controlled trial. Asian spine
journal. 2018;12(3):490.

Ko K-J, Ha G-C, Yook Y-S, Kang S-J. Effects of 12-
week lumbar stabilization exercise and sling exercise
on lumbosacral region angle, lumbar muscle strength,
and pain scale of patients with chronic low back pain.
Journal of physical therapy science. 2018;30(1):18-
22,

Cabanas-Valdés R, Bagur-Calafat C, Girabent-
Farrés M, Caballero-Gémez FM, Hernandez-Valifio
M, Urrutia Cuchi G. The effect of additional core
stability exercises on improving dynamic sitting
balance and trunk control for subacute stroke
patients: a randomized controlled trial. Clinical
rehabilitation. 2016;30(10):1024-33.

Jeffreys 1. Developing a progressive core stability
program. Strength & Conditioning Journal.
2002;24(5):65-6.

Samson KM, Sandrey MA, Hetrick A. A core
stabilization training program for tennis athletes.
Athletic Therapy Today. 2007;12(3):41.

Arokoski JP, Valta T, Kankaanpdd M, Airaksinen
O. Activation of lumbar paraspinal and abdominal
muscles during therapeutic exercises in chronic low
back pain patients. Archives of physical medicine
and rehabilitation. 2004;85(5):823-32.

Cairns MC, Foster NE, Wright C. Randomized
controlledtrial of specificspinal stabilizationexercises
and conventional physiotherapy for recurrent low
back pain. Spine. 2006;31(19):E670-E81.
Luomajoki H, Moseley GL. Tactile acuity and
lumbopelvic motor control in patients with back
pain and healthy controls. British journal of sports
medicine. 2011;45(5):437-40.

Haag T, Beck H, Korthals I, Handel M, Schneider
C. The Evidence of Physical Activity and Training

26.

27.

28.

29.

30.

31.

32.

-

for the Therapy of Chronic Non-Specific Back
Pain. German Journal of Sports Medicine/Deutsche
Zeitschrift fur Sportmedizin. 2018;69.

Saner J, Kool J, Sieben JM, Luomajoki H, Bastiaenen
CH, de Bie RA. A tailored exercise program versus
general exercise for a subgroup of patients with
low back pain and movement control impairment: a
randomised controlled trial with one-year follow-up.
Manual therapy. 2015;20(5):672-9.

Wand BM, O’Connell NE, Di Pietro F, Bulsara M.
Managing chronic nonspecific low back pain with
a sensorimotor retraining approach: exploratory
multiple-baseline study of 3 participants. Physical
therapy. 2011;91(4):535-46.

Frank C, Page P, Lardner R. Assessment and
treatment of muscle imbalance: the Janda approach:
Human kinetics; 2009.

Kahrizi S. Stabilization exercises and their effect
on fear-avoidance belief and disability in patients
with recurrent nonspecific low back pain. Koomesh.
2015;17(1):142-51.

Woods MP, Asmundson GJ. Evaluating the efficacy
of graded in vivo exposure for the treatment of fear

in patients with chronic back pain: a randomized
controlled clinical trial. Pain. 2008;136(3):271-80.

Panhale V, Gurav R, Nahar S. Association of physical
performance and fear-avoidance beliefs in adults
with chronic low back pain. Annals of medical and
health sciences research. 2016;6(6):375-9.

Ghanjal A, Ashtiani AA, Hatef B, Nouraeisarjo
S.  INVESTIGATING THE EFFECT OF
NEUROMUSCULAR  FACILITATION  AND
STABILIZATION EXERCISES ON  PAIN,
ALGOPHOBIA, KINESIOPHOBIA AND NECK
RANGE OF MOTION IN PATIENTS WITH
CHRONIC NON-SPECIFIC NECK PAIN.

O 3)3 § (23508 (WG4 O-845)



