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Abstract

Introduction: Neck pain is the second common musculoskeletal disorder Clinical
trial only by back pain. Despite the high prevalence of neck pain, its treatment is
still a major challenge. Neck stabilizer training is a technique designed to improve
the internal mechanisms of the spine which causes cervical spine stability and
invulnerability. On the other hand, manual treatments are low-costly with the least

side effects used to treat neck pain.

Objective: The aim of this study was to compare the effect of stability execrise with
and without positional release technique on the pain and neck motion range in men

with chronic neck pain.

Materials and Methods: This is a semi-experimental study. The statistical
population consisted of the employees of the Mellat bank of Tehran province.
Using convenience sampling method, 24 patients with chronic neck pain were
randomly divided into two groups . The first group received stabilization exercises
with positional release technique and the second group received only stabilization
exercises. Each group received a five-week treatment. Pain was assessed on the basis
of Visual Analogue Scale (VAS) and neck motion range by goniometer before and
48 hours after the treatment. ANOVA along with repeated measures was employed

for data analyses and significant level was considered P<0.05.

Results: There was a significant difference between both groups in terms of pain
severity and neck motion range after intervention (P <0.005). There was a significant
difference between the severity of pain as well as the neck motion range (P <0.005).
In the other words, more improvements were achieved in stabilization exercises with

positional release technique.

Discussion and Conclusion: Stabilization exercises in combination with positional
release technique had a dramatic effect on reducing pain and increasing the neck
motion range compared to the positional release technique group. Thus, it is

recommended to use this combination to relieve the neck pain.

Keywords: Exercise Therapy, Pain, Manual Therapie, Neck Pain, Trigger Points,
Trapezius Muscle.

IRCT No.: IRCT20180813040787N1

Javdaneh N, Letafat kar A, Kamrani Faraz N. Comparison of Stability Training with and without Positional Release Technique on the Pain, Neck
Range of Motion in Men with Chronic Neck Pain. Military Caring Sciences. 2019; 6 (1). 49-60.
Submission: 26/1/2019 Accepted: 6/5/2019 Published: 16/8/2019

49



Y. 33,3 adlEs

S 9> Aol 9030 ) rdg by S [y o 9 b (LI Sl yoi il Ao
0030 938 (30 55 (51519 19 yo (3 ¥

r’)‘fa o“)‘ls u’i")l" ‘Y)ls sl J:-ﬂ] “4—‘!\)}1;.- al)l)j_,“

TN 4

583,555 VU £ o e 335 s gmninn 93 7S g ISl DL ol Sl rnng 0,9 58,5 ke
(Sl 3514 513 5 ol 5 (55 903 A (5175 o e sl G2 5, Sl 5ot ol e
> sgleys (b 31995 oo 0l 6l ol 5 (59,5 DI LS s 5 Sl o (b Sl g gy
5 o 8 oolail 990 90 53,5 (loyd po aF wites (Ll B)lse Blas biasypo o5 slayleys 5l (o2,5
els 5933 Slimn 52 ety ety SIS g 5 b S5 Sl il Alie s eallin () 5| s B
g oo 333 53,5 SIS ploye (95 (IS >

oyt il e il a5 Lol (6 Lol amaly el ol iy ool 55 5] anlllas ol gy 3 Slsa
@ ldiges ol Sl o)kl diged (lgie s oo 0,0 50,5 sllo A Y o tws 10 5 diedod Ojgo 4 45 Oy
P95 09,5 9 (b by ST bolyen (S Sl ped el lae) Jgl 09,5 Nl i 095 90 4 (Bolai )90
200 0,8 8l lee 55 55, STy Gloyd atie gy w0g)S e asged LS 1) (SLE Sl el e (all)
sla iy 4 ) ooyt 5 der el TA 5 L3 s a4 55,5 555 42als 5 3,8 5y olidie L
355 Sy ol ly ol g5 Jals aslizd 50 ol

hamy 53,5 (5, aals 93,0 Sad (whide ;0 (5)losne DSTaS ol (las (89,5 (950 lagew)  ilaassl
(Sloys slralsloe 5l (29,5 (o dwslie )0 izen (P<e/c 0 0) 0l sdalin 0,5 90 ;2 )0 Ly el alSlas
285 ook a4 ws)S enmlin 05,5 53 (i Sl Sre BWST (53,5 (S5 aly rizred 598 Dad e )3
P+ +0) 5 ol (5t Sy 5 U5 Sl o &y o iy sy S5 L ol L Sl 5
PIS-N  PEL VR K QU ETOCH TN E SR UESEYS SN VELC PSP I JCIERISC PP 2F S PROES
el S5 31 L5 iy s ol S5 gt iy 1S 03, 55 s Gl 5 5,8 sl s
20,5 oolaiwl 5,0 55,5 slls ol,8l gy (ol shmsg

slasle blas ;0 58,5 (gl alac ( gwws Hloys 0,0« Sloyo (1 yed 1guulS OlolS

IRCTY- YA« AYY- £- YAYNY : 2L @Loﬂ)lf o

1FaV/11/8 wdls )0 §o—1Fq Ulrawo B 19 Julwoojlods B 1A lgs ) o losi W puini Ju B olds LBl 40 pgle odzo
VPAA/P/) S agbedg al
1FIA/Q/PS sl 2yl

Jb 0 g 00e Sulidlay g, 00 50,5 g0l 5l ans g0 o dodo

Gyt SHac SISl PLST egs 0,005l am Lol> Y-V a5 ol glusl palgz ;o aslis OMSie 51 So 0y 0

iy 5 e 9,0 9,5 ol ile a3 Ve 3 (V) 058 oo () A o 29 1y ol 093 (Fsj Jsb 5o ol 5l ao o

(Jgimme 00y %) Sl l e3] 505 o033 olKtls ¢ 359 pole 5 S0y a3 00SLaS ()5 (ol ] § (Dol LIS > (512 (gazeiils 1)
Email: njavdaneh68@gmail.com : Sig xSl )1

Ol el o0l oKils ¢ 59 pole 5 Sy o 0aSadls bsliwl ¢ LB yg sl sl 5 (Dol SIS > (5125 LY

Ol Ol sapsly olKtls (o239 pole 9 (S S 0aSls (o83 p9 (oulid ol 5 el L 0] W25 Y



OlSos g sulsgls sl g3

e 01330 3 S IS 4> 85013 9 33 o by Jubsy SST ggdy 9 b oIS lin pod sl sulio

Ols obul jo Oae (pl a5 el cpps aiyls ol 0 )8
g, (F) sl anils 13b 0 Sals cdled 6 b o
(B) 33,05 1y caslin SIS g oas 8y 3T Dae (ol 5,0 354
R FYSEIRIENG JONEE R NP E e
Syign oS 3 ollis o 31 & e (pain SIS 3,
5 e Mas o Jols 5 Salen o Pl a5
2 3 pdy (Fous Gl oo g )08 alS  hes
SRlS 5 e slo yusd £55 5eas ke Cllab & 5,0
il oo Bl Al oge Dlac o Mac geace IS
S g S bl 0 Shae PES] ol a5 )
Pl bojls (o )0 Ohlew lp (1ol g 950 5 wboe 225
5 Seolns Bl a5 ol o] s saims S slay el
o0,5 wlyas et (Dynamic and Static Stability) sl
S 2 dels as cbls Ul gl co (s g Sgud 0ils )T
ol ) i 2Ll 5 colld S5 olae 5wl Gl
sl oaias Ol 09,5 j0 &yl a8l gl Lo 5 (V) s
Uls5 onims &5 > eMlae (33,5 4 o oL ol L Yz
@ OMlae GHad iolisl e S aeles lay g0 sbul jo (6 e
o Hlo g (A) Cewl oas (5,155 saums lS sl o, JLis
SMae 508 iolidl g oloul o saims SLS sla s ped a5 !
ol ()3 eizmes Cenl sl slagn o5 5l 5 5%e S5 )
ol 3l o Slos mol38l o sauns LS slacy yoi ploil a5 Col
4z g5 b osms Gl Sl s (0 ) cewl J50 50,5 0,0 llo
aS ouls >l &l)88 g OlS jo Olac vl i 4
283 oo 3 il cod 1) e OMlac Tl colais! b o
ol sk 4| (Slae @i sloog 5 Saalon s g

Q) a)sTGA wo2l,8 ols
ladle bl sgarg 3,05 99,3 3,5 ol Jle 5l (S (2515
0 bl (Vo) canl onds lo alis g 30,5 Al SMae o
Ol (Hhas ere slas o a4 M (e 00 0 A0 I i
oS g (S5 > Cudgasme dboul b glaile Ll (V) el 0als
OF) Wigd 0,0 4y yoxie ailyl oo alae codled ganley o
SYsb ol glacrsy Jolbs cul (Sew glasle bl

ol e Boes 5 0,5 352y 5,0 ,ble ol 4y (glons
Olgre & (69 150 iz )0 &S Canlonnis (155950 9,5 6
(V) g oo il solazl e 0,0 08

Sl AL, LIS 5 53905555 i,y s 4 i sl o o
2 SYsb e gl 0,8 o aS byl Ll 4 g,
ity o alllan plSi e (53,5 15 bl 5501 5,
o Oyge & Sexdg b STl a5 el g it e
05 5l 05,8 wms bl | 355 IS sl (b &) cdpes
(SN by Nigh oo Al g &35 ) 3 iS5 o 3 B il
00,5 sy OMas Gars 4 i ol Bl a5l Yol g dale
(G moton) ige LIS ins o (sloply Jos 5 ST
Beder (95 DMae (¢ pelas S5 )0 LS Lagyg 5
3l orere 9,0 50,5 (llews a5 wiles )57 155 (gousie Slelllas
Ol Odlac .w5)ls j55 Wl o8l 4 s (6 s LA
a3 gy i (IS 2 3 Sl B 3,5 ez
O Ol Cias j0 (V) Wyls go,8 ol,88 g o ol
ot Sl 45 Bt || slacgarne Loy 5,5 ol
558 5 (55 usSg) Dilas Jeld 5 Wgd ge 0ol (9,5
5 038 rals 4 Slalllas 055 e Haall Wighige ke
o Lol ey 9,0 5955 hlew 45 (e oSl SMLAe o
(T oS oo

re3e 9y 3055 lylans 45 Wles S 5158 goasite Slalllas
S19)9% 5 @Il 8314 o (6 Sdans s il polais e
Las olS > o Sl il 9,5 saims Ol Olac s
S (F) W)l (905 Sl gt ;0 DS (iznes 5 s
918 o5 oM || lacyarma b 55,5 S i
I Sy Dae Jeld g wigdi oo oal (13,5 Shes
(Longus Capitis) S weSisl g (Longus Colli Muscle)
G 5| e Dl 5 LS Dlalllas .29 e (el cigd 0
S (0 0k (50,5 93,9 Lad> )3 (Jo5 (wgSigl ale o
(o HpuSIE SMae Jood g &ja8 als 4 Slalllas (ren
alayly 5929 (T ) aisS o 0 )Ll yoje 050 50,5 ol o
ol 0 3l (40,5 5,0 g xdge SMlae o Slee S o

g w50 cawlin Camdg ool jo (105 saues SlS oHlac



19 Juudwo o losis W 1A Jlgo W | o losis W pouind Jlw

Ul 2l olawl (59802 iyl (5 L g 655501 odzo B (ol Bl yo pgle

iy 503 S5 a5 &l 51(Chaitow) szyla (V) 5,8 oL
Jsb 9 abie ol Llas b s obes b Lol 1, 3.
() s s 50 )15 3 S5 3y ) Sl gy il oo o 61,2
JL 5 (¥ (Hypertonicity) SMac Jpwgie yule 50,5 Jb
ologegule 1als (¥ (Fascial Tension) Loislé a5 oo ,S
a2 (V) 0gd &oya8 201581 (F (Hypomobility)  Lade
kas - Sl glasyo gl gws s g 29, ol
Loabaly o 3 sla oS @ 4z b (Jy wites @) o5
oS slagleys sortus o liie (9)lo Gloys (B)lse
Wy a Ogie (Jllho Sl Bl p oogdle &5 wites
&S ol e b Gl cldlas s o)lgen asl
Slobe ((YO) sdhas (65, SuSS aiibe gws slagleys 4
» (V%) (Chiropractic) oS g ulS 9 (ciws S (V)
o bl el 485 13 ) 23590 (pe5e 959 4 Dis o 3
Syge D) e slagleyd b (5, Sl pes oS 5 S
50 dlie calllas ol 5l Buw ol plis ol 438 5 13 o)
993 Olie 2 (Femdy ey SS9 b GLS Sl el

D51 ey 950 58,5 hilo loe 9,8 S5 > ails

b9y 9 9lge
Sl Tl by Bolas (b 2l eyl pole hagy,
Ol 5715 Gekoss (al 5ol amolzr bl oo 503 o 5 3551
Gt (ol j0 ladigad aislo co JuSid ol liw] el SSL
Oygo & QIS |) B 4y 095 Ll il a5 (0l 81 L ]
@ 50903l Ha VY pcws 5 diod Gl s )0 g aiedon
09,5 i8S 515 S g allae 09,5 g0 y0 ool Bolai sl
Sl el aalip (ol 50 j9; S g and> VO Do 4y alloe
05,5 51558,5 o Sl ey o, S5 L ol AL
33,8 oo 23l yo |y (S8 Sl ped Sleys by, badd ]S
sl (6353 ol paze 3,9 535 5 jsliia yolo aslllas
0,0 olo duw Do 4 JBlas 5 g addllas )lej ;0 i 0,8 4
Kt o Ly ol Sl e a5 sl axils
5509 48 gere 3 ygail sl oats 158 ol sl aasis
allan Sy ol Lndigas oluias 25 o 90 ko Sy

Ngd oo Oac Jlge 5 SDlac ard o Do e o S
Ll cpl 0929 a5 sl ol (o 5l (S 0,5 a4l (VYY)
(Upper 58 515 alae .coul onds (3138 YU s 0] )0
5 (Sternocleidomastoid) aSgiwlegdldS o il (Trapezius)
aS siws SMac ale> 5l (levator Scapula) Vg Sl jgils)
38 kel 8,0 cdel g eas onud Hlews o] o slasle blas
o bl Cldlas aS o ol) w9 Caws 4l
Ogi shate 0 Sloe Pl g (JBg 5 alae ladls Ll
alae glasle bla codled (VF) wlos S (5,158 0,8 &l ,a8
Orrely oS cewl ol Lo (Trapezius Muscle) yog !5
baie 5 S5 (gt (o) ded po aild JlBgd 4l o lag]
sboul el Joo (pl jo laile bl codled .aiyls 59>g ailis
Sl (5o 900 00,lS jus g (40,5 Bl bl ay S 598 c0 (500
(S o wals (0,5 5y ladle LS o o it Sty 4
e . (V0) wby oo malS 5,85 Slas g WMlac (5,0 Bl
350 i Sl ¢ o) BB Cats Wb Jolis slaisle blis
) s Mae KidsS (S o aly als (Jlha,
g Jbd iS o oslebe ol asle glasle bl slagyleys
SaSen] jLid ( e (6550 SaSS (V0) (dae b &
(Procaine) 55 (35,5 «(\V) (Mobilization) i jluge
(YY) slols d(Y+) Sgo el gl zlgol (V) Sloys LoyS (VA
Sae (IS sk 4 (V) Cewgy )b 5l ceae (So SIS 20
3 Shee s, 5 95 2l Sojed slogleys 0,1l )
gl 4 cas (S5 slapleys il o alae b

it 2Vl el Gl g 009 Sl e (9l
VAAY Jlo 55 b olgl o o] (S5 g ek, S5
Sz (6)Lad) (s 958 S 5l S5 nl ad ke
Ut plnil 092t 35 oo ooliiul (20 @29 S 2l
bsgs o ) (25w o g0 a5 0l laisT & S5
L 500 WS g e g Swdl 4 (Jdnd) Sy
Ve Sae ay alae olisS Cundy) (Sae Lundy (S,
Olgi e 5553 SuST e Ol 3T AYY) 0,5 o0 )8 (4l
oy led! (oloonds slaalavly (ol 553 (595 (59,5 S0902 &
P25 9835 30 9 (shrme Sl 30,0 Julge Sl 1alS

oy



oy

OlSos g sulsgls sl g3

e 01330 3 S IS 4> 85013 9 33 o by Jubsy SST ggdy 9 b oIS lin pod sl sulio

(Visual Analog (s pay Sl olie 13y wud Sb ),
ol o el jo a8 canl (gt il Vo a8l s Scale)
B 050 on it > ol ol Canly sleil 5o 5058 g o3l
Vo 88l SO bite cpl (Sle 4 cwl odls 70 €jgual
(0)0 097y pae) yio sae ol Sleail S &5 Cul (g oo il
Olhlews 51wl (Gl 050y Fagal) V- Jl S0 slesl g
b ool Vo Lt ol s, 1y slabadi a5 0o aulss
W Cedle 35 (69 3,0 e Kl a5 Ll g0 olael 4 ax g
Al e 48,5 lai 8 jlewn 00 laie 4 odal s 4 sae
(YY) Gl 00 155 sy el l +1AY bl g =1V - s,
oSl (S5 > samsly oS (I als b))
Sl bawgi (42)9) 53,5 (Byb geeSIE 5 (ganilinS]
0o (6 S 03l Do pled ;0 .0l (5 S osluil 0,5 pgate
Oy S5 90 2 S  JLS )0 bagil ool Consg o
SB GBl ped g 0gee (S oS 5 5b A gl Bib 4 B jge
69, O )5 5 Sl 59y Lryase ;oS Sl o 055
S OogneSB gl 05 oo 8 o 599 iy g 00 (e 1
Tode dbo (59 3l GgmmilinS T gl ( B)b 7500 axmio (59,
23l 3 (2Vb g e 4o (59 5l (B )b (oSS (Ll g (el
GrSoslail o)lge soled jo S5 > aisls (YA) a0 5 =i
el 0393 3,0 9 g Jled O jg0 4y 00l

Sexdy k) S by isladle b (sumdg b (b,
aS 09 O ya ol 4 (Trapezius) wes plyi alac glasle blas
Caneds CASKl 9 S5 o0 518 Cuy oulsS Cundg 50 e
Do &y gladle bIE 51 Sy 50 (69, 2 med Dj90 4 Silayo
il aliasg 45 03,5 JLid e (V) 2,5 o 1,5 aili A
el Lo s 5l (8,0 2035k Gayb 5l Sl e
03990 & () B 03y Lid (e o5 pogie (l 4 o oo
0,5 o el (90 P o9l ulas] Jozs (6 iSTas
Jolss oasms Dld 09,5 0 ye deli y teasdd WS Wy i
bl Sl 5o 50 LSS aw e o and> oz oon el alie 7
4 (g yed aelip 235 oo plonl 45l VO Bae @ IS5
(V) 092 pj 0%

Jilie yo StV Olib jloslatul bostws] Jl> 1o Soge;l -

13 Ml}m,ﬁ.’ \'Y 09;).614) Ja.n)B)‘ OQM‘L@LA..\.M

N=(Z_,, IY+Z . V(S +8")/ M, -M,)

\—alpha \—alpha
Z\—alpha/r fOr Slg '/‘a:\/Q;’
\-alpha for sig A-% =-/A¥

(spges Sedles (5l 5l wiogy O jle aslllas 4y 95,5 sl lxe
V=Y s 0,0 Sl (peie 9,0 505 ol a3l s adile
(Trigger Point) Jlxd glaile alaii 2ols 3,0 (6 pay pivws
pas @i by L ad b G jgo 4 SlBgd diijed alac o
asYb slags,lual cpils pas ( GBgd slasl Saus ol
o515 ey 55 b A (5 ) b ool D)
2o sl 0sa3l G pladl B (o3 4355 52 ploxil e
3;0 ool g yod laasli o plaie S50 pas Jold o0
Slow 355 (LAl (s plonil plSin 5o Joou BB 8
Oblos 092 (B9 pladl 5 D183 (9w 5o (2 dlile 5 o>
Cald) py8 slal g 5 g, 5l Jol5' (BT L Lyl ol
oy Jolss oly8l Slasine 5030 5 dalllas o)lg SN asl

A b Sledbl (g pslaaz o8 50 (039
£ 90 slylo lasle bl IS b 4 zglailo bl o Lwbas
Sloo Ol > 4y rwly jo 0,0 Jlad 45 50 it aags g Jlad
57y 4 ol e 59,0 calaii JLid b aligd 95y (Jg g
ool ey Sy Comge walizre IS 2 b Jlad blas o] o
e (VD) Wigd oo Jled Dlac Jolw pac by g o> 31 i
3,9 e Sl ¢ ped LB ciaw 2L Jolis glaile blas
Shas (K88 ¢ S > asle ralS (Reeferal Pain) Iy, ,
L lasle blas 580 Jomo 5 o903 ol 8l dan 10 .(VF) aitn
03ld 7 b (arsitd slojlne s azgi b g i 0 00 Jore e
20,5 50 &N Cdle § asine (SIMONS) (jgommw Lawgi oal
5 Jled glasle bl wlul gaasiin iz do loe cpl ulul
it ;5 pond LB oSme il Sy 3575 ol o
ol SBojo jlid 4 s a5 alae o)l 35 0 10 S48
S Calla b 5 (Jlad sladle alaid) (gl 0,0 G 5l Lo oSS
alagi) 598 o 0loul glails aladi Gy L aS jaseineli 8,0 S

O0) ail oo &S 5> 10 SLs o Cudgame (Jbd e sl



19 Juwlwo ojloss M 1P9A Hlgs B | ojlois B i Jlw

Ul 2l olawl (59802 iyl (5 L g 655501 odzo B (ol Bl yo pgle

SPSS ,153le 5 5l ead (5 pslanz Sledbl Lloxs 5 45205
B35l o LT L s piie 595 o9 Jloi oy oV ¢ a5ees
3l ools auslie gl ¢ (Kolmogorov-Smirnov) e el

o it solitl | e 6 ySoill b lly el 0]

A ad S L s 00 eyl 4o (5,08 e
sl zgloy pjd s S 18 50,50 45 (pla Sogejl plos
0 oS loj o g 20,5 JaSs | anlllas o o8, 4ilalsT
2 axllne ) s 355 gt ¢y il ) allae 51 3l
03ls 3,55 3b by Soge;l 4 anlllas 4z Jl> e j0 5 a0
wlo o JSKo 0 puiizme 03 ol 81l Sledlbl yioran 0l

sy
Jsaz 5o Gilejl 050 ladigel SIS 500 Dlogas
0905 bt besls Jdo g a5 5 L8 .l sl Vo Lo
O bgye slosls aS ol ol Bgisaml - 5,5 g0lS
&5 shlo anly slo piie (rizres § S31T 900 Sladis
O &S ol plas Jaes 5ol (P24/-0) sl o Jby
Soldsine Doli 05,5 99 [z L G0905] SIS 500 sl et
P>+ 0) o,la5 04>

a5 ams o lis (Box Test) wSb 03l ¥ oo)les Jgo
ods odwliwe (Covariance Matrices) (il )lseS (slo o 5lo
A (lobie Dglay 1ygas) luned iy (gl xio 4y bogs 1o
g Sl 130 bl (Sl Lyt cnlnly «(P2/-0)
bbl Lo Cgz ool 1,85 sloosls gl lsgil 51 ol o0
Dgad oolaiwl osls pl

(Mauchly’s Test of _L>g0 Cugs,S (5050 gl ¥ o,les Jgo

g e gl Dlaz )3 pur &5 1> A5 (o0 Sunglibe o 25 >
S 05 (o0 plmil Sl § o S 4 (il 25 >
2 905l gl 5 Al 457 9,5 o plmil 050 cal
SIS o St il S jsliie 4 SIS > plosil e
Sl 5 W i i 4 1 iS5 o
30 50,5 Jloy sliwly aS aiS a2l u_;o}cﬂ T X
oo Lai> BAS > o

ol g wiptios Jb s o5 e 59y 2 L Sogesl Y
SB ez S Sogel (Joles Laim b plajen o5 >
L aS &y90 ol 4 025 o ploel 1 (Chin Tuck Exercise)
§ 0 0 A dndd Cooww 4y |y ail> (05 liul) Lass
Speedzx VWV B quslBal) als lojes aslsl jo
o Glojen @le gl Cass &8> (40,5 Jises sl
Dgd oo oo)ST

95 WS o o odliwsl Sl o Sogesl S > ol o Y
P JrS LS J5S e Loyl 18 Jles (g9, oS,
s o5 53 5 3,5 on ol s iy o 5 5l L
e 0,5 edimd Bli Odlae SLEl L Soge;l oS >
S Bade 1) 88 gt 5 (508 Jle i sl 08 o
ST S o Gogesl S 19,5 5 UShe (sl Al
pll SVl Clb jleslaiwl L1y az ;0 e ayly b asls
IRV

3 oy 030 98 (nl 3l gy jekite 4wl 53 bl

Loyw s bo)S 5 2limimd slagleys e 5l 6,500 Slassss

S ol jokain 4 yioren (Cawl oais oolaiul Lo e Sleyo

oSS Jlacl by, 5l bl anlllas gl o S sl |

by plowl [ Sile s S i oSS ples o ile o

PYESRVY 9 J)u.f 55; 9o o lb‘saé,.o)." (PG Slaseine - J’AQ

LS 09,8 alslow 09,5
gololne gl Jn (s ,muj::;‘?): oeSibe) (8 3! 31 ,.x;us f oeSike) e
- 17¥ N OY/-EVYIY N A RYA (JLo) o
QAR Y/OA \VEINESIY YYAIAXAIY (o sila) o3
S\ias -/30 A+IVEA- - AYIVEV VY (r555) 039
17N A Yo/N£y/Q Y¥IFEYID BMI N




[AIA)

OlSos g sulsgls sl g3

e 01330 3 S IS 4> 85013 9 33 o by Jubsy SST ggdy 9 b oIS lin pod sl sulio

Alg U yuiio (613 (Sl (L 1985 (S Lo (Slanod (33031 =Y Jgar

&olobze baws 90 31 4y S ol3T axye oybol ,ludio M wSb JUETH
V- Veofeo Y VVAA ABS 00,5 Sl
CIVY £/ Y VAIY - VoY 0055 i
N2 YA/ - \ VVYY Y. /f5 0555 b opnsls
<18y Y/ - Y YYD~ ARVARS (VAS) 5,0 ool
oy wiz (9031 @ - Jguzr
Slojlast Gololze mhaw  oylofl ylude  (g813T 4>y Wilks' Lambda 5
- [BAY feee YY/OFD \ SIYEA Ao g S og,8 B9,5 Ot
</#AN [+« YAJAEAQ Y AR obes _
CIVY - [+ e YY/FYY \ YD e s obej P 69
S5l (gl yuicio gl (shrlo 99,8 g0il @S -F Jgur
Epsilon ol PN _ .
Lower-bound Huynh-feldt Greenhous-geisser g lslzo o ,kol ot 50 003! solsT o P35 09° 5!
Nias <169 N SIAYNOIYOF -5V ) R A
SV N “IA- SSYYANYA o JAYY V50, o]
v -5V 150 ¥ ARCE < IVAY V)T b sl obs
VY 44 Y < [OA UNFA < /FAY \ (VAS) 5,0 ©als

OO (S il 99,0 Gl (Serdg k) SESS (e
Sl yes a5 ols Las bl g feie 9,0 0,5 s loye
aals Oliee 9 0)0 p (Fumdy ey S en 5 L G
ot 3B (J5S g alslas 09,8 50 1o 50 0,8 (S >
by S92 (o0 Al 10 5 g b puiiie (] a5 (5 pobo a0l
1 ey sl K85 ol LS Sl e B ko i,
Gl 5 0,0 alS o (g i b (LS Sl el L aglis

Cold pee 350 50,5 glils ol 8l s LS > asals
SeSS 5 (S5 Sl pel (oS 5 by 5090 (halS g o9 e
(Gamma LS ol ply Slacl el pals Jds 4 wilgs oo 50y
Gl yd S o e (6 iy S o ualS Efferent Nerves)
S &Sal 4 4y L OY) wil Sdlas oy el 5 W]
slasle bl 0g29 )0 0,5 o8 0 50 mls slacde |
aly b Gl bl sladle blis asil 4y azgi b g bl o
3 ol =55 €5 sl el 5 025 ol gt
alad cel oligS Jobo jo oMac yols j118.000,5 09,0 plinl

S50 0yl P sl 5l eolaal b .oms oo oLis |, Sphericity)
2 2R Jsdl o) slp Gamlbign &5 slojlel 95 pogas
S (50 At e pll 1SS ST o)

ol Sl S8 Loy aS ol LS 5 zrge Cag S (905
5953 lr (o235 (0950 Sl Ll Julow 4 bogs e gl
STy il S S A 53 (5 e 424
Syl bl Sl @ bgrpe gl 0 Jgaz) o9 lobias
(S Lz )0 (S5 aiald 59,0 sla e (295
aslin o (P<-1+0) 351 lolins ST 5 ile (paSls
(S S a3 (S5 2 aials 99,0 (sl e sl o ales
055 i e 55T Jola ST 5 ol (2
o (any oy S5 b ol S5 ) Sl
6 Jsim) a3t folina (A8 iy i) 555 05,5

5L ol g_)L».!)o-')—‘-’lJ dslio gwyyp ol> asllae 5l Bun



19 Jusluso o)l M 1PIA Jlg B ) o losi W b Jlw

Ul 2l olawl (59802 iyl (5 L g 655501 odzo B (ol Bl yo pgle

9,5 by gl p b (29,8 (3950 Ol il Jaloni (59051 -8 Jou

Glhgdme  gylogme  ojlol jlakie  wlupe (il (s0lT 4z )0 ke &
A e BYD A0S \ 0,5 oyl
/20 o /0 YY1 ¥ \ ST ]
.20 o) Yeevs #0111\ \ 0,5 by Sl (0hD) o3l 2o
Y e\ TYAIFY FYN5A \ (VAS) 5,5 s
A IAA e AAYY 1)+ /oY \ 0,5 cyisSls
SIAY e AVIY - VO/A- \ 008 HEEaS] Laeg,S 5 gl Cugs Jabss
-/ e VY £ \ 05 b el (o 5 09,5 Jalss)
YR e \YIVO VIVY \ (VAS) 5,5 s
- - - YANY YA 0,5 oyl
- - - Yoy YA 50,5 eS| ua>
- - - Y/va VA 00,5 sk Sl
- - - V70 VA (VAS) 5,5 s
2355 o Ol 556 53 903 -7 S
Glhgdme  olosme  oybof lado Ol o (ileo 31 az 50 e &
1aa Joo) Yo FYTOITYS \ 0,5 oSl
1aa Joo) Y- ax- - - [0FY \ ST )
\ e VIAD FAEOY/TY \ 05 b cyils & Je
1aa Joo) YYD YOO \ (VAS) 5,0 ads
0% Jeo) YA $EIVD \ 0,5 oSl
9V Jeo) YVIYO VE- /0 \ ST S
IAY o AVIOF FEOF \ of o sl oS
oY o VY0 \Y/ED \ (VAS) o0 s
- - - SV - VA 0,5 oSl
- - - 5Y- VA ST "
- - - \Te VA 00,5 by Sl
- - - \/£5 VA (VAS) 0,0 s

Moo s 38 5 g0 5 1y S8 s i Sl
Collad g Al et a5 SMlae S lnal 05 9,0
Pl pos g s (B9 5T e (pl gouds Jisee e SDlas
s R e A )0 0l oboul Bl oss e s pas
0als 53 0lge b (D ) Dad g0 0,5 00 CuiS L 4
O35 Ssste 3 Syt ;3B 05 Gaze sl ey sl

RUV CIRVEYPESREN

sloy) el lgp o g o0 (glblo bl (sgmm j1 ullimsl Jlo)
OV) 00,5 alae IS o (Sl y culed po 5 o oo oSk
S99 Silegil o pelais Sely (Fmdy ol ) ST ioen
Slodlns! @ebass 5 LS w55, 36 G2k 3l slazmeale
7S5 alas 55 5 Jsb ekt el o ol 5 00t Clasl ]
Sl g OS> S o Sdlac den 4z ST.(V0) 00,5 o0
3 S G (Ghes Dae WS o S jlie I ES (9w

Clcaxsg )0 a5 Cuge (I beas o (lo o oy OIS > ] ouS

oF



oy

OlSos g sulsgls sl g3

e 01330 3 S IS 4> 85013 9 33 o by Jubsy SST ggdy 9 b oIS lin pod sl sulio

Gl oyl oasas Sls Sl yed awgy o0 el cle Yl
boskis |, 03,5 kot 59mSls OBl o o Sl oS
Ad Hhac laSg 5 L DMlae cpl wiS o Jlad
has slaSge o Slae S5 Sl yei jo S wlolisl 1A
35 St o e i ol (K 0300
DMas os G Slood 1S B 4 4z b Geiores 09
Lis gz 50 e (S5 o U 4 (p3ls S8 50 (505
95 e e e O e 035 g oo 5555
20,5 (50 (055 5y sl Slacendg Gl 4 e (05
et SSialyed KBS B dayegm 5 S50 o
oplS 0aiiS a g5 Wiled o Bes w90, 50,5 slo all
Lty ol yo ol onims Sl Ol yoi 09,5 10 0,0 o sixse
O L P ARCIDI R e Lo
Sl ool JUis 4 (53,5 5 oo 852 G 2 51 3l g e
Joz5 05t (ot puancilSo el sains LS Gl yei dal
Cad,b molidlay les el eass Ol Ol yed asl p Jlis 4
5 shee jouSls SMae bwg (IS slaaxly 6258 4
@ assl (VF) cudls e g hw OMlac Soles sgue
&S Conl cpl sl 00y0 5 7 ihe Clidss ol wlel lsie
Jodo @ g oo (50,5 D8 g Oae o Sles 5lusk
3,0 Sals o w4 wles sl el )l coles 33l
5 SHae onips LS Sl ped Sl K g (6 STl S5
69,0 50,5 ol 3l 5o JIgil 98,0 dgupn jo 1) Seliss Sl yad
Sleyd Shg)y 93 84S GBS Al g Wols 3 (pw) 2 950
Sl (59,5 des g aw cdlae a8 il o
Sl lgise wgb oo Sl g 0,0 zals g o] 5, glaaials

(V7)) Canl Saliglo Sl jas 51 s onins Ol ol o3
M a5 (gol,8l jo a5 > aisly ol aisS aS ok les
Sl ol o181 51 5ol e 0,5 4l glasle bl
4 ey 4a3Y L(FY) 05800 (55> Cadgazme el 00 4
ac a5 cwl pl Jate S Callae 25 > asls iSlas
S o plail o5l b asl wSL ) (Antagonist) &S > e
Slbl SMae (S 0,0 3539 Dyge 0 0edb 0dld Jade 4
ae ol ply el 5LS 9590 5 wollae (S I iy Jade

oo 3 et ploxil o) Ke 5 L3 g3 ansgi oS glaalllane ;s
5 5twalsT g (Strain - Countertrain) cy il 26U = oy el
aali 09,5 L (Manual Pressure Release) oo jLid 3,k
ove pl 5 alac o 6,ls bl L 1l o (Sham Ultrasound)
39, Cote il oaims lis ol wad duslie ma b SBs
Gk 5l ssloslil leys (g, 99 duglio 50 .05 loyo b,
5B I Gl IS = il 09,5 &) Sl s L
o Oy > NS |, Ol Jds odinn g8 05 (6 5%
SLid e dwloes 4 ol Biine g ABO oo S 3,0 ailiw]
Sl Skadon gy Sy fss L8 Bk Sl sileslil G, 50
() Sl 039y (03 gy S (il S5 (il 9590 59
> 5 ol 5 (Kelencz) 35 <l e 5 (6 508 Slallas
Sk, Jhtyn S5 Ol ane) o ol Sea (Kaji)
alewl ol o, uals o s Hleys ol Gellae il 515
Oezmad (YY) il co &5 o ails (60900 9 g Lid 00
SSS ol il ) Sen g (Alagesan) laeaY) aslllas bl )0
Sloog S oo b aglie jo 1) (5 loline Dol o Snds 52k,

(V) aoo o ylid dslllas o Sbj,l 0,90
obigS 4y Jles ( SBgd (glaiijed alac wilen cimbg SMas
Jolss pas aS w5 ls ol bob 4y Jiles SO 58 oA ¢ s
3,0 oy sl S 3 5 izl SBlas G onal 352s 4y
s JiXw 598 o (Myofascial Pain Syndrome) JLsilég Lo
Selgi 1) 0,0 Gla oS3 w5l oo Jiiie (sl Sl 4 a5 50
bl el 3525 4 el cpglin 0,0 sla SIS, S e
S97s 4 e Cales po luld cal eyl g el (Sdlas
blas j0 a5 el SIS, o066 040 oo sladle blis ol
oIl (orae laleiil 59, 1) (S JLad ol 3529 slasle
Sy on omas slalyl 1P sole o oljl el a5 sas o
a3 oo Rl 8l sy S g Colas Suled 50
by o alas polae (LA el 2l (g pdy S50 Ll
3,0 4 pylie oLl fpl g oads sl Sl oS e 4
2SSl (GVsb (rdge paliwl 358 o0 035 bl
Codgaze el dlac 0uls oigS (sla,b ol jo a5 ouls alae

(Y) 05 o0 pdge Jolas o5 > asls



19 Juudwo o losis W 1A Jlgo W | o losis W pouind Jlw

Ul 2l olawl (59802 iyl (5 L g 655501 odzo B (ol Bl yo pgle

25T g oSS o ae (6,515 4 @ly 50 b o
5 Sl e L3y o 55 555015 3 50,5
il (ae 09,5 (nl Jod g D08 (o piS ple S
21558 0355 phlew jo 1y Sl g Sl e Cladlons oS
ST g 9 b Samdy g9 )0 LS Sl pes (FY) )l (g
P08 S anels dgp g 9,0 Bl 0 (ndg b,
Lol yon (S5 Dliy pod aitnd S50 (roye )0 53,5 shylo o 3
et 538 L Dl o3 b i 3 g el S

bl 50 )5 (S5 e anels (iolidl g 0,0 rals (o
shlo glose (g9, p aad OMSlow (Gudd slauogass )
Gl s balslas Sl 6,80 (8 5y Dygo fpeie 3,0 40,5
Gy 2 b ol s g balslae slesl 5l o celu FA
ol eS8 ph plad 2 pdy O jg0 JLo FA LY. of 3
Sl ;o (o) Ol g Wsg Ede SO plone S i

Cldd gz 500

@‘¢)~‘59 s o e
ol bl o | Lo a8 FanS S 15 alS aloes 5, Ken

wld ) §)lwlew 5 S5 JleS winge b ()b anlllan

Lo olas
ola agSond o5 anled oo gupal (B aw g awy (po

Sl 8925 ol adllas pgas o 28l

References

I- Yun S, Kim YL, Lee SM. The effect of neurac training in patients
with chronic neck pain. J Phys Ther Sci. 2015;27(5):1303-7. DOL:
10.1589/jpts.27.1303 PMID: 26157206

2-  Andersen LL, Kjaer M, Sogaard K, Hansen L, Kryger Al
Sjogaard G. Effect of two contrasting types of physical exercise
on chronic neck muscle pain. Arthritis Rheum. 2008;59(1):84-91.
DOI: 10.1002/art.23256 PMID: 18163419

3-  Panjabi MM. The stabilizing system of the spine. Part I. Function,
dysfunction, adaptation, and enhancement. J Spinal Disord.
1992;5(4):383-9. PMID: 1490034

4-  Sjaastad O, Fredriksen TA, Stolt-Nielsen A, Salvesen R, Jansen

als 2 Ta 4 o 05l g W oo b 285 ) S
Rl el (Sloyd (n ol Sl 4 a2 g5 b sins e ) (55 >
ouds il odas gilule ) celi oo ralS plwgd 00,0

(YA) a2 o Jaro a5 1) (5t &S > o5l g
S9) p has s 7S s a4 ey0 03,5 s o3 o
S Sl e 35 e el S S S (o5t
Sdlad fals )3 (o 5 Wsd oo Sl Jate (S5 asals 5o
(Sl Sl yed mpe slo Sig 5l (YA) wiyls xdaw S A
Sldlas el @l joi ol pbxl jo SHlae plasl wad
Sl ao w0 Y B el S Lol el jo wlosls Lis
Wb Joo )y Jzmen 9 hee SMas (o)l AL
JuslS b xb SéLte YL BB b 5 85 o o
Sl (F+) Wigdica Jae 3ls 5 0nd sl (Global)
>l o (G Sl ped onl o mly Dad Js 4 0gh o
Sl ye el 5l e $39955L L 0,0 o5 oy ploys 3]
S SSgn ;5 Sla el cnl SlAT Gl oo wed o0 Vb D0l
Wiedan &S > S ploxl b @ly )3 (FY) 0 0 (silys
widly Gl Bl (S5 52 555555 59 5 bl Slawi 5 218
™9 50 (Sl 9 Dl st g 00l Lt (55> Sl e
i Sl IS 45 4 (FF) 85 o sl 5 35 >
sine O3 g 8 Sl 5 Collab Sl 5 Slide i
oS lone slig 5 el e gn L Sl s JLis
9y 3l Jlad did sl ()15 lag s plp jo 88 g

Rl ool 59 ool g 4Ll yy Jlgmeisl § Jlb o polic

J, Pareja JA, et al. Cervicogenic headache: a clinical review with
special emphasis on therapy. Funct Neurol. 1997;12(6):305-17.
PMID: 9503193

5-  Chiu TT, Lam TH, Hedley AJ. A randomized controlled trial on
the efficacy of exercise for patients with chronic neck pain. Spine
(Phila Pa 1976). 2005;30(1):E1-7. PMID: 15626966

6- Panjabi MM, Cholewicki J, Nibu K, Grauer J, Babat LB, Dvorak J.
Critical load of the human cervical spine: an in vitro experimental
study. Clin Biomech (Bristol, Avon). 1998;13(1):11-7. PMID:
11415766

7- Cheng CH, Su HT, Yen LW, Liu WY, Cheng HY. Long-term

OA



04

OlSos g sulsgls sl g3

e 01330 3 S IS 4> 85013 9 33 o by Jubsy SST ggdy 9 b oIS lin pod sl sulio

20-

21-

22-

effects of therapeutic exercise on nonspecific chronic neck pain:
a literature review. J Phys Ther Sci. 2015;27(4):1271-6. DOI:
10.1589/jpts.27.1271 PMID: 25995604

Sweeney T, Prentice C, Saal J, Saal J. Cervicothoracic muscular
stabilization techniques. Physical medicine and rehabilitation:
State of the Art Reviews. 1990;4(2):335-59.

O’Leary S, Falla D, Jull G, Vicenzino B. Muscle specificity in
tests of cervical flexor muscle performance. J Electromyogr
Kinesiol. 2007;17(1):35-40. DOI: 10.1016/j.jelekin.2005.10.006
PMID: 16423538

Dommerholt J, Bron C, Franssen J. Myofascial trigger points: An
evidence-informed review. J Manual & Manipulative Therapy.
2006;14(4):203-21.

Shah JP, Danoff JV, Desai MJ, Parikh S, Nakamura LY, Phillips
TM, et al. Biochemicals associated with pain and inflammation
are elevated in sites near to and remote from active myofascial
trigger points. Arch Phys Med Rehabil. 2008;89(1):16-23. DOI:
10.1016/j.apmr.2007.10.018 PMID: 18164325

Simons DG, Travell JG, Simons L. Myofascial pain and
dysfunction: the trigger point manual. Upper half of body. 1999;1.
Lucas N, Macaskill P, Irwig L, Moran R, Bogduk N. Reliability of
physical examination for diagnosis of myofascial trigger points: A
systematic review of the literature. Clin J Pain. 2009;25(1):80-9.
DOI: 10.1097/AJP.0b013e31817¢13b6 PMID: 19158550
Fernandez-De-Las-Penas C, Fernandez-Carnero J, Miangolarra-
Page J. Musculoskeletal disorders in mechanical neck pain:
Myofascial trigger points versus cervical joint dysfunction. J
Musculoskeletal Pain. 2005;13(1):27-35.

Simons D, Travell J, Simons L. Myofascial Pain and Dysfunction
The Trigger Point Manual: BMJ Publishing Group Ltd; 1999.
Alvarez DJ, Rockwell PG. Trigger points: diagnosis and
management. Am Fam Physician. 2002;65(4):653-60. PMID:
11871683

Chaitow L, Crenshaw K. Muscle energy techniques: Elsevier
Health Sciences; 2006.

McPartland JM. Travell trigger points--molecular and osteopathic
perspectives. J Am Osteopath Assoc. 2004;104(6):244-9. PMID:
15233331

Mense S, Simons DG, Russell 1J. Muscle pain: Understanding its
nature, diagnosis, and treatment: Lippincott Williams & Wilkins;
2001.

Ghiasi F, Akbari A, Abed M. Comparison of muscle energy
techniques with ultrasound therapy in myofascial trigger point
treatment in upper trapezius. J Babol Univ Med Sci. 2008;10(5):7-
14.

Moraska A, Chandler C. Changes in Clinical Parameters in
Patients
Therapy: A Pilot Study. J] Man Manip Ther. 2008;16(2):106-12.
DOI: 10.1179/106698108790818468 PMID: 19119396

Hsueh TC, Cheng PT, Kuan TS, Hong CZ. The immediate

effectiveness of electrical nerve stimulation and electrical muscle

with Tension-type Headache Following Massage

stimulation on myofascial trigger points. Am J Phys Med Rehabil.

23-

24-

25-

26-

27-

28-

29-

30-

31-

32-

33-

34-

35-

36-

1997;76(6):471-6. PMID: 9431265

Prentice WE. Rehabilitation techniques in sports medicine: Mosby
St. Louis, MO; 1994,

Saavedra FJ, Cordeiro MT, Alves JV, Fernandes HM, Reis VM,
Mont’Alverne DGB. The influence of positional release therapy
on the myofascial tension of the upper trapezius muscle. Revista
Brasileira de Cineantropometria & Desempenho Humano.
2014;16(2):191-9.

Chaitow L. Muscle Energy Techniques, Churchill Livingstone.
Elsevier, London, UK; 2006.

D’Sylva J, Miller J, Gross A, Burnie SJ, Goldsmith CH, Graham
N, et al. Manual therapy with or without physical medicine
modalities for neck pain: a systematic review. Manual Therapy.
2010;15(5):415-33.

Price DD, McGrath PA, Rafii A, Buckingham B. The validation
of visual analogue scales as ratio scale measures for chronic and
experimental pain. Pain. 1983;17(1):45-56.

Reese NB, Bandy WD. Joint range of motion and muscle length
testing-E-book: Elsevier Health Sciences; 2016.

Celenay ST, Akbayrak T, Kaya DO. A Comparison of the Effects
of Stabilization Exercises Plus Manual Therapy to Those of
Stabilization Exercises Alone in Patients With Nonspecific
Mechanical Neck Pain: A Randomized Clinical Trial. J
Orthop Sports Phys Ther. 2016;46(2):44-55. DOI: 10.2519/
jospt.2016.5979 PMID: 26755405

Okhovatian F, Mehdikhani R, Sadat Naimi S. RETRACTED:
Comparison between the immediate effect of manual pressure
release and strain/counterstrain techniques on latent trigger point
of upper trapezius muscle. Elsevier; 2012.

Ghanbari A, Rahimijaberi A, Mohamadi M, Abbasi L, Sarvestani
FK. The effect of trigger point management by positional
release therapy on tension type headache. NeuroRehabilitation.
2012;30(4):333-9. DOI:  10.3233/NRE-2012-0764 PMID:
22672949

AM H, Kage Vijay B, Basavaraj C. Comparison of Myofascial
Release and Positional Release Therapy in Plantar Fasciitis—A
Clinical Trial.
2010;4(4):8.
Kelencz CA, Tarini VA, Amorim CF. Trapezius upper portion

Physiotherapy and Occupational Therapy.

trigger points treatment purpose in positional release therapy with
electromyographic analysis. N Am J Med Sci. 2011;3(10):451-5.
DOI: 10.4297/najms.2011.3451 PMID: 22363082

Alagesan J, Shah US. Effect of positional release therapy and
taping on unilateral upper trapezius tender points. Inter ] Health &
Pharmaceutical Sci. 2012;1(2):13-7.

Trampas A, Kitsios A, Sykaras E, Symeonidis S, Lazarou L.
Clinical massage and modified Proprioceptive Neuromuscular
Facilitation stretching in males with latent myofascial trigger
points. Phys Ther Sport. 2010;11(3):91-8. DOI: 10.1016/j.
ptsp.2010.02.003 PMID: 20673857

Akbari A, Ghiasi F, Barahoie M, Arab-Kangan M. The comparison

of effectiveness of muscles specific stabilization training and



19 Juudwo o losis W 1A Jlgo W | o losis W pouind Jlw

Ul 2l olawl (59802 iyl (5 L g 655501 odzo B (ol Bl yo pgle

38-

39-

dynamic exercises on the chronic neck pain and disability. J
Gorgan Univ Med Sci. 2010;11(4):29-112.

Ziaeifar M, Arab AM, Karimi N, Mosallanejad Z. The Effect of
Dry Needling on Range of Motion of Neck Lateral Flexion in
Subjects With Active Trigger Point in Upper Trapezius Muscle.
Jentashapir J Health Rese. 2014;5(6).

Taheri H, Mahdavinejad R, Minasian V, Karimi A. The effect of
8 weeks selected exercise therapy and self treatment by pamphlet
programs on the strength and range of motion of the neck in
patients with chronic neck pain. J Rese Rehabilit Sci. 2011;7(1).
Falla D. Unravelling the complexity of muscle impairment in
chronic neck pain. Man Ther. 2004;9(3):125-33. DOI: 10.1016/j.

41-

42-

math.2004.05.003 PMID: 15245706

Richardson C, Hodges P, Hides J. Therapeutic exercise for
liumbopelvic stabilization. Churchill Harcourt
Publishers; 2005.

Jull GA, FallaD, Vicenzino B, Hodges PW. The effect of therapeutic
exercise on activation of the deep cervical flexor muscles in people
with chronic neck pain. Man Ther. 2009;14(6):696-701. DOI:
10.1016/j.math.2009.05.004 PMID: 19632880

Ziemann U, Muellbacher W, Hallett M, Cohen LG. Modulation

Livingstone.

of practice-dependent plasticity in human motor cortex. Brain.
2001;124(Pt 6):1171-81. DOI: 10.1093/brain/124.6.1171 PMID:
11353733




