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Abstract

Background and purpose: Strengthening the cervical extensor muscles is recommended as a
way of prevention and treatment of neck pain. The purpose of this study was to investigate the effect of two
different exercise protocols on isometric strength of the head and neck extensor muscles in healthy subjects.

Material and Methods: In this study, a total of twenty-eight healthy females, 20-25 years of
age, were randomly allocated into a head and neck-extension strengthening exercise group (n=14) and a
shoulder-abduction strengthening exercise group (n=14). Each two study groups performed exercises 3
days/week for 10 weeks. In groups, head and neck muscle isometric strength was measured by an
isometric muscle strength measurement device both before and after the intervention.

Results: Two study groups showed a significant increase in isometric strength of the head and
neck extensor muscles (p<0.001). Although head and neck -extension strengthening exercise group
showed more increase in the muscle strength, but the results indicate no significant difference between
the two training groups in this regard.

Conclusion: The results of this study showed that shoulder-abduction strengthening exercises as
well as head- extension strengthening exercises are effective in increasing isometric strength of the
extensor muscles. Therefore, when patients are not able to properly perform neck and head exercises due
to pain or other limitations, this training program can be used as a suggestion method to strengthen the

head and neck extensor muscles.

Keywords: Exercise, Isometric, Extensor muscles, Neck, Head

J Mazand Univ Med Sci 2014; 24(Supple 1): 267-272 (Persian).

266



Ols—)s (— S b} yee—L coald dilsaL 4

(PYV-PVYP) 1RGP Jlu siaw) | asl o3y  @ow § Gy 3)9s

Sy jiog pl O jad pwalisn ,i)pni ybg) ga 4l
U:IJEBJ.I.IJ Jouwiliw Sl Ol e

‘GM M,M
¥ sl Loy il
Y.
4 e .
SIS gino
® bbb (340 2w

355 0Lays 3 (6, 8Ky sbaoly 31 (G Ol (358 Dl O gt ) il | MG 55 23D 9 sl
e 6 gl SpE s Cadiee (o a3 by 55 S U s sl 51 s Ll ot 4o 03 5
Wl Il 313153 03 8 g 5 gl

s Sl i 09,8 93 55 B5Lal Oy peo 4o JLu YO-Y Pl S YA addllas ol s by 9 51y
S9p e lazia g azia Vv Sdewog S g3 a5 15 GEVE) ld (65 51l 5 GEVE) 058 5 (5 suilnS
L adst e Sl 5 505,895 2 53035 5 sl e o5 gl D58 izt s 5 Sl a5 il
i (6 S oIl S e | St et o Sl 3Lz

s13 0L 1y (gyls sime Lialdl 09,8 53 18 53 05,8 5w gl yuilinST EDGe S ey ) & ys Bl
s S0 655 65 S ST 03,8 5 e (60 eS| Dl a3 ar S10l5 DS 05,5 93 o el (P2 /00Y)
AP=270 M) i sdaline o e sl 95 b ol 5165l gme Sples Lol iy OMae

ot S gl (2 5B Dy el dles Sl (6 2STIUL) s Dy i 4S5l O anlllas ol e 15 s liinl
L s e a3l 31687 (63,5050 53l by AL g sl SMe 60 gl Dyl 31 s 5 0 035
aab 655 Oy o Al (ol il ol B 038 5 e Jpann Sl el (Tl 0 536 Waiyssdons L
5,8 B eslinal 5)50 03 8 5 pu ) guilinS| IMGe Sy 5 61 (o3lgtig

Y] Do cdbjf U}MJ\:M{\ OMas cégijh_g}g_\ CCp s 16215 sl ol

4o 00
S a55 b 3 dmsle 31313 Ao s VF I B 3 sd o0 33 3 el 0diomy 05,5 Sl 85 O g Sl
Slalllae L5 )0 5 e Mo 353 03,8 4355 St e ol alasla 13 Sl g Sleds 5 52
ju@jya;ﬁj|§i64a>@owmf ol 8 O g 3l i ol 3 olasngs 5 SIS e

E-mail: masumehmohammadi85@yahoo.com el 5 oSl i gt Ky ol o815 10 g5 - ilodin LS psuol 35S 1 Jshuo g0
Il el el (S o5k oails (558 05 8 e )

Ol 05 ¢ gy g (ST p sk o015 ¢ i Ol 5 0uSils ¢ gl 5 g8 05 8 ealial Y

Olal el e bl (S5 sk o815 ¢ g 558 05 8 olsbel X

O ) 018 gy et (S5 0 sle oSl ¢ 2w 015 oSl () 5258 05 5 st F

O 018 ¢ gy o (S5 p sl o8l iy D15 0Sils ¢ Sy 0l ke 05 8 050 0

WAY/AY © s o, WAVANS L S-Sl g gl 0 WA/ L iy oyl

1P sidw) « | asl 0)39 « @GW § Clmyy )93 ohsijle (i) eolc olEiils alas



S 0033 855 s 40 03,8 ) g8 e
o=l Gl a8 sl Ol sl M ae o 48
S OPLL o I8l o ad s 0 1 ey DVae
Jled Esl Ll g g (B pIl (eslie Ly poi oS
5558 (55,5 S O g guilinS| SMGe S
368y 93 it 3 D Ly 5
lge g Ll bl axsls J1sys 03 8 oleys
AU lie e ol sl 1 Coia 11 ol
B Ol el 5 4ld ) Sl (8 s Dl el
e & gl DS 038 5 e gl

sl 53,5 O O g il

l.bu:'b;) 9 3lgo
plasil (3bas b gleSTHE S oty anlllas o
s g3 osle Bolal b Ot b SoseT A
58 Dl T 0y 8 55 53 ol O s 4 5 Sl
L S G ()5S 5 038 5 (65 pmilenST|
Ly Sl L;LA‘..ZB adles ol lasuis” oS 5
ooy Lerli g e YO-Yr w63 g 534S
Sole sl g s glaslme i bl 1,5 YO
Jlw &S5 3 4, b ab b 533,303 8 5l sy
3 o Joolie ol laggsles 1AL 50
QJJ_?)JJ;}S'&})QJJ')TJ&@‘MQ‘YW‘
3155k odd ast s OYMs| 5 o g ¢ JB g2 el
PP g O s Ep AN PRCH - ISR
(U slaphtil 5 DL O g (ol b (S8
J ) prsee Sl pie b 5 slae Slag sl
P S b bl 5 335 s (s sl
el ole a3 (g14ls A WS 5 05,5 L ed 4l
22 S5 Hlhe aabicula o 8 (o sl 1 )3
S Ml S (51 (208 iy 5 2 b
plil 5 e 53 g g g L
S psle OBy (S B S aallas

ol 5SS o 53 st 03,5 b slas s
s 53 G ILL OT Jlis 4 5 sias s e
TG I P P - ) Y g
(as laslsle Joli 058 b 3 edias ol
)l S 5 Sl gl S o olie 5 mae
ax s B A plenST OAe o5 4 DAe
>, Shas 5 lly Lo 5 o DS 058 2l p 5> 55
Cam g ol (OLls 535 slae ge O s
5 68y 93 LaDT Cy 5 5 5 il V20
el 5l g5 s o s Cal 31353 05 8 Olays

b 58 oy 00 slaasl &yl 4 (gsutaze Olalllae
Multi Cervical L g slame sla izl 5l oslanl
(o a5 4555 Szl ladil ((MCU) Unit
Llasls 538 S E g CMse S S
(o sl ol o Oolallls cpf  oles s
S Oy S 5 b 03 8 Ol bl Mae 2
s b ol OVde e LS 5 (53 8
353038 4 s Olslas 31 (ol AL o7 Sl 3
5 ST 0-DAEL LaoT ro—e Sl 4 5o
CS o Jolie 53 0 g O s bl C¥Lae Cled
s 4 5 35 0 Lo Sl 5 S (slaglt
ad_ze cJles Hodges s Richardson .ol o3 5
womjléolym,éﬂfw,.\guﬂu
eIl LS o Blae O, O g 53 elias LS
OS5 S oyl 58 0l Jie a3l Sl
S el Sl 5 5 e pl b i on
NNl odany SN w0 550 2808

SLSn o O > 0 Kes 5 Takasaki 4xlas
SN S o s ) (525 D 0 gt
s 53 0 Ken 5 Lza, (NLs ST 515 als
ot (Hoe dde (A -8 LS ST O s
Ls OMae 6 ey pl Slolsl JLs 4 1y g3 F
aallas () ASles S 5158 Cadides Slgar s
Calnds Sl b Bl 3 o plonil T3S 5 g

1WQP siduw) « | sl 8)39 « @GW § Cunyy 3)9s

ohsijle (i) eolc olEiils alas



ul]lSn.lb g 153820 aoguacn

Do oy Lo 5 03 5 5 g8 Sae
Sldn 5 Jb 09,8 95 o 53 09, s pl &) s
Cod S i (5 S 03I (a5 4l gl ]
oty 3,505 8 5yl SMae 258
Sy 53 0,5 5 o ctindi Jio 535 o
53 La0T Cled 5l (6,8 sl s ite i Lol 5 2
b esls Sl sl SO sy 2Ll sk
submaximal (sL&l aw b 5333 05 S 0 8 slate
Jhaw aS i o atal g (69 5 e 0303 (abu\
S S o (61 ) K gl AL S
T 290 oS 2 oS (g sk 4 chas planil 03 85
L o a5 g5 (sladls 4 AiSs b 4t
3 S sLaphsl 5 4 o il oL80a 5 48
5 N s e byl S, 1 s Sl
B o Sl el Olej s o ol Wl 9 bw g
G o S OLL 530903 4 4ids &G L
Q\}chwlséjsw_gd\j‘_f«_fru_fﬁuj_é
Vs a8 15 55,0 slsl &yl ST
O ols (g S o0l e (intra-rater) sl SS
S35 ool aallln Ko pasT Lo g ¢ a paliys alos
slejdolb L s Between days & o 4 L& 24

el 5, Y

o 9 b sl
S S eIl g s LSS s s ol s
038 5y 5 gl | e S 0] 5
(/A¥=ICC) T s VLt 3 S0503T Loy
EMe S gl Soyd e Ol ol g oSGl
I 3 alstle Sl dms 5 IS o3 S 53 55 ) suileaST|
S e gl Syl Ol ks a0 03,57 Y o leds
03,5 55 2 53 et 033 3l ey 5l SMGe
ore dmslie 53 (< 0/ 0 )) g 4l gme gl T Blod
038 5 2385 Dy o S e o5 ST 53

e 6 eyl S5 il s (it 5T

dsb o 55 5 ol 4 03,8 5 o5 w0l
sain V0385 1505 8 (Sl i el 009
S O o 4o 4zin s dnde 4w OT Sluds slas
DLy pod ol o o3 f 5 5 B 05 Ols 52 555
e Ll aiSs e Sde 4 055 p 8 g (S
A |l el (S 4 s 55 ol Sl e
a:)\.k_iuu_:.i}.ﬁA_AUJ:CJJ.ZL;\A:{I)::JAJAL;\JI
g5 Sl 5 A (6,8 051 AORM) wiy 1SS
Q_:“:Mf\g;_ff(al_?a\d\j_fujw\.\_bom
S aals o 815 eslinal 34 05,5 5
J=S o e ol e 53 S 05057 la 7 05 8
03 L G dw (0 el dd 2 j0 A sldad LS
Q)chou%fdcﬁéﬁiﬁ.:ﬁ@ﬁ):)\ﬁ
Soyge Sl dad 435 53 doys Caa baw i 53l
CS 03 51 5 S sl 5 4363 3 &S 5 S s
uw&ﬁ&f_mlohjvu;rl;d\u.»@)ﬂ)
010)3 5 4ids &K

S 3p ey oplaals 651U el 4l
Vo Koso,8 wsleros 8l 6l o ped 0593 Jsb
Oln )3 555 50 Sy 4 2in )3 a4 5 ain
4883 dw Sy ol DL a5 £ 5 51 JS 0
3 o o plail 03,570 8 Bua b (S Sl e
U 03 ot Sy g s ol Sl a5 S 0 8
Ao S el O b 53 3 s 2SI S - ol
IS5 en e b a3 al gl 5335 8 gl
Geed 3 DLy a3 £ 5 81 5 4nelma (1ORM) aiy
il 8l s e el e 95 Jsb s S eslinal ke
plonil 4y 536 3,3 8 28 8 a plowil Sle )5 e
p ot S 53 ST S o 03 51 5 s Sl
¥l w4 Rl Bl opl g andes oS5 s e
Oles .o 8 o Sy b ldie o> in b
00)3 g 4iss ¢S5 Ll o Sl 2l

e oLl Oyl STus oS eIl

ég_i)‘:ﬁ)ﬂ.‘ QJ"‘\—;;‘J} dJ_,?_}ﬂ)}-MlL.«f‘

109D siduw) « | sl 8)39 « @GW § Cumyy 3)9s

ohsdjle (i) eolc oEiils alas



Ol 03 5 1y Dudd SRl 1 WS Ol 5 e 2505 5 9
d&:ﬁk@@@é@g@}j\.@baw
FRURRICEEPON Y PYJE G WETNSCHEL BB BT
13 5 5m g Ol O s 53 DU 6515 55 6 08
SoeilinST 0y 8 EMse s il il OLSl
el 53 (2 58 T 053 &G s 4 35 03 8 5 e
8093505 550 5 ¢ 6

9 S gl 58 Ol el anlllas ol )5
S S13 a5 b 4 13T &5 3l eslizl b 03 8
23S Il S a0l Sy Al 4
5Chil addlas s s 8 Il 3131 53 03 8 5 e
il 353 03,5 4 e sl 550 s O, LK
CMas ol & g pl Sl ST 53 1) (5 yls gme
OF Cr e 015 DL (0 55 (o yo3 095 &5 1 o
Ly b5 B e 5355 55 1y s gme 2alS L
WL3S SIS Oyles ! G156 s

Sy JialS e Sl e sladle s
53 S ol s Shes It 5 ) iSO
O )l 0T s 4355 03,5 4 Mo O yles
O Ly (258 Gl (e (hizen ol ren
5SS Ol o (e ol s Sy SIs S 5L
Jﬁ-)rv\.ﬁ.(/\)w@wjﬁjﬁobfab)é slal,
S5l o el 95 o b adlae j5 s sae gl
0Lt 03,8 g gl SMae Sy 45 3 3T
L S8 58 eIl (6558 Il Dby a3 Ol g g0 65T s o
Sl o3 gl e (2 Kol 5 e (B Olse
St 9 5meSlinS | OB Ly 5B )3 (3 48 J e

288 s 0 8

References

1. Straker LM, Smith AJ, Bear N, O'Sullivan
PB, de Klerk NH. Neck/shoulder pain,

habitual spinal posture and computer use in

Sl gulal Glad s T Lal Ciils 4 uslinS

(p=1/+M) L5l

(035 )N de Spu5 e Ul ol 5 5:S0Le 11 0ok Jauer

05,5 3555 23 3| e 3 U8 05 8 5y ) sl

S o o sl 45t b3 sl 5 5
<y YENENWYS  VYSARIAY  FAOAEI\YF N=AP)aLs oy 05
HP<afoy YEFYEV/YY AWVEN T FYEEN NS N=F)03 5 5 o o

(P<e/00) Hls gme oslis ™

oS EDae B gl LY 5 S

LUl oo wls ()5S Il Sl o5 Jis 4 03 5 5
g Ol O s 55 OLS el ey Olalizel 5,
e 47 (55 b 4 sl Lapll oS JLss
S G185k 5 Lai haie a0 1) Sl O s b
o) &S Gose 33 S e Cleb 5 oLEl 4 sl
Oy g SLS (Load) Csplin folin Hs SLSLA
A sl OV 5 Syl il 4 e 03,8
O e L LU 3 0ds plowil 331 S 55 g aalllas
095 ¢S JLis 40 03 5 swlenST OMae Sl
ol Calies a8 5l Ol als SMae b o8 o el
OO o 20580 o e azas 05 1 sy 2o
J=¥s 5 S eMas ol Sl 53 4 4 L
A8 a3 0l e 1y LT 55 s gyl sdali
01, Kea 5 Danneels asllzs b Cails SOae oy
e Ul r Sl Il 58 Dl e 3l O
o5t S esih e e ek a1
QMQ)“M)J}-&JJML&G&‘JJ%f‘
G a5 LLIOALE €1yl &8 (a8 puilenS]]
uoTcla_aacla_w,QMQ),\j@_g‘S&Ll,:)l

adolescents: the importance of gender.
Ergonomics 2011; 54(6): 539-546.

2. Ward SR, Kim CW, Eng CM, Gottschalk LJ,
Tomiya A, Garfin SR, Lieber RL.

1WQP siduw) « | sl 8)39 « @GW § Cunyy 3)9s

ohsijle (i) eolc olEiils alas



ul]lSn.lb g 153820 aoguacn

Architectural alysis and intraoperative
measurements demonstrate the unique design
of the multifidus muscle for lumbar spine
stability. Bone Joint Surg Am 2009; 91(1):
176-185.

. Panjabi MM, Cholwicki J, Nibu K, Grauer J,
babat LB, Dvorak J. Critical load of the
human cervical Spine: An in Vvitro
experimental study. Clin Biomech 1998;
13(1): 11-17.

. Okada E, Matsumoto M, Ichihara D, Chiba
K, Toyama Y, Fujiwara H, et al. Cross
sectional area of posterior neck muscles of
the cervical spine in asymptomatic subjects:
A 10 year longitudinal magnetic resonance
imaging study. Eur Spine J 2011; 20(9):
1567-1573.

. Burnett AF, Naumann FL, Price RS, Sanders
RH. A comparison of training methods to
increase neck muscle strength. Work 2005;
25(3): 205-210.

. Kay TM, Gross A, Goldsmith C, Santaguida
PL, Hoving J, Bronfort G, et al. Exercises for
mechanical neck disorders. Cochrane
Database Syst Rev 2012; 8:CD004250.

. Nikander R, Heinonen A, Starck H, Ylinen J.
Dose-response  relationship  of  specific
training to reduce chronic neck pain and
disability. Med Sci Sports Exerc 2006;
38(12): 2068-2074.

. Chiu TTW, Lam TH, Hedley AJ. A
Randomized Controlled Trial on the Efficacy
of Exercise for Patients with Chronic Neck
Pain. Spine 2005; 30(1): E1-E7.

. Ylinen J, Takala EP, Nykanen M, Hakkinen
A, Malkia E, Pohjolainen T, et al. Active
neck muscle training in the treatment of
chronic neck pain in women: A randomized

control trial. JAMA 2003; 289(19): 2509-2516.

10.

11.

12.

13.

14.

15.

16.

17.

Hodges PW, Richardson CA. Contraction of

abdominal  muscles  associated  with
movemnets of lower limb. Phys Ther 1997;
77(2): 132-142.

Moseley GL, Hodges PW, Gandevia SC.
Deep and superficial fibers of the lumbar
multifidus muscle are differentially active
during voluntary arm movements. Spine
2002; 27(2): 29-36.

Takasaki H, Hall T, Kaneko S, lizawa T,
lkemoto Y. Cervical segmental motion
induced by shoulder abduction assessed by
magnetic resonance imaging. Spine 2009;
34(3): E122-126.

Rahnama L, Rezasoltani A, Khalkhali M,
Nouri F, Akbarzadeh A. cervical multifidus
dimensions changed by isometric contraction
of shoulder muscles. 16™ congress of Iranian
society of Physical medicin, Rehabilitation &
Electrodiagnosis. Iran 2012.

Mohammadi M, Rezasoltani A, khalkhali M,
Tabatabaie SM. A Study on The
Effectiveness of Shoulder Strengthening
Exercises on Thickness of The Neck
Extensor Muscles. J Rehab Med 2013; 2(1):
7-13.

Conley MS, Stone MH, Nimmons M, Dudley
GA. Specificity of
responses in neck muscle size and strength.
Eur J Appl Physiol Occup Physiol 1997;
75(5): 443-448.

A, Ahmadi A, Emami D,
Lajevardi ST, Okhovatian F. The reliability

of isometr 2 device in measuring of cervical

resistance training

Rezasoltani

flexor and extensor muscles strength. J
Rehab 2006; 7(2): 6-11.

Rezasoltani A, Ahmadipor AR, Khademi-
Kalantari K, Rahimi A. Preliminary study of

neck muscle size and strength measurements

1P sidw) ¢ | sl 0)39 « @GW § Clmyy )93

ohsdjle (bl eolc oEiils alas



18.

19.

20.

in females with chronic non-specific neck
pain and healthy control subjects. Man Ther
2010; 15(4): 400-403.

Danneels LA, Vanderstraeten GG, Cambier
DC, Witvrouw EE, Borguis J, Dankaerts W,
et al. Effects of three different training
modalities on the cross sectional area of the
lumbar multifidus muscle in patients with
chronic low back pain. Br J Sports Med
2001; 35(3): 186-191.

Mayoux-Benhamou MA, Wybier M, Revel
M. Strength and cross sectional area of dorsal
neck muscles. Ergonomics 1989; 32: 513-518.

Rezasoltani A, Ahmadipor AR, Khademi-
Kalantari K, Rahimi A. Preliminary study of

21.

22.

neck muscle size and strength measurements
in females with chronic non-specific neck
pain and healthy control subjects. Man Ther
2010; 15(4): 400-403.

Lee H, Nicholson LL, Adams RD. Neck
muscle endurance, self report, and range of
motion data from subjects with treated and
untreated neck pain. J Manipulative Physiol
Ther 2005; 28(1): 25-32.

Lee H, Nicholson LL, Adams RD. Neck
muscle endurance, self report, and range of
motion data from subjects with treated and
untreated neck pain. J Manipulative Physiol
Ther 2005; 28(1): 25-32.

1WQP siduw) « | sl 8)39 « @GW § Cumyy 3)9s

ohsijle (i) eolc olEiils alas



