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VAS: Visual analog pain scale, RMDQ: Roland-Morris disability questionnaire, TS: Tampa scale for kinesiophobia, TrA:
Transvers abdominis muscle, 10: Internal oblique, EO: External oblique muscle, T.Ch.: Thickness change percentage, S: Static
level of Byodex system, Dg: Level 6 of Byodex system, Ds: Level 3 of Byodex system.
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RMDQ: Roland-Morris disability questionnaire, VAS: Visual analog pain scale, TS: Tampa scale for kinesiophobia, TrA:
Transvers abdominis muscle, 10: Internal oblique, EO: External oblique muscle, TCh.: Thickness change percentage, S: Static
level of Byodex system, Dg: Level 6 of Byodex system, Ds: Level 3 of Byodex system.

S ladlas o [Ye] 2ls 8 0 e e sl 5
o S YT Jl 5o il Ses 5 Unsgaard L
5 A by WS o e i clb ol gl
353 ;oS an M Hlen VoA os s 2l sl
So sz el ol 75 s B bl olamsl 2 e
G S b sSde SMae e ol o ke 4l
bl 53 [PV )b asmy e8> 5l e s Vb w550
by ol e e 2l L eSS s a8 4 Dl
353 3 e Sl ol e [YY] Sae &0 ans 5 [\Y]
50 ,b So ) alon O -y Sl ) sl
G Sl dnam gy OLedbl 25l mlis (arais
IS 55 15 550 a8 4 N Sl 3 S es Nlg5 o Ko
Y] ol Pl 5es wilhs, el bl 5 consy
o5 o Sobsgne DLl 5 ol aalllas 5o oS 550k
sanlie 355 0 4y Sige 5,580 51U ol 5 25>
Ol 5 ol adlllae wls el o) ol 3hes 8
S 3l s A il 4 3505 Bzl ol gn 3550
gl 52 LS 5 Dlze s, S s o8 s s
Sprg 3,50 85 4 e 3 5 )3 WSS das ONas 5 S Jas
4S 7 Ll LSas s Marshal asilas ;5 5 b 51550
s St e e M 2 ol o Bl
e 313153 S50 555 plime b S856 il g e S
a8 3 sanlie (28 5 15 s 3050 e 253 45 4
Loalae ol el g0 50 f_,\, om SOl gae B
ol 55 ol e [MV] I sy G5 ol
Uil 5 o 5 oS 3 5 S ot 0l o S

Yoo

s A3 e o 450l ol Lol adlllas ol

byl 50 S 5l e s oSt hes Al Culis
Sy Solagsine 5 esSne (Saad Ly Jl gy IS
ool e aS s s bl olg o ol ) il
3,0 S ) e Ol s S ae Olae 5 S as
a5 baddl a8 )b s pms (ols sime Blasl 550 08 4 M
Belse sl cdls Jlis) iimd Kian S, ol &
aS s ool by asmy 5 &SmO e 0l 2
OMze 5 S e i Ly Glyl mdaw 5 050 ut o
Sl sl sy s b sne blasl & Sz WS
o)l e o aalas A 50 S 51 55
Sl ) Lt oS e e S ool s e
i A6 Sl ezl Lol s sas Lelas 5,5 cons
353 30 5 NFOY] cmad 255 5 e 5 5 250 (e 8
48 33,8 o e aedo 5l o5 b 2S5l ek e
Lyl s saiS iy 5 IS8T Joale olsisn
[V A st e Cpumme b Sl L 5 0 5l Gl
2 deae s, S e b 5 (S 58U s O i
by Ll o 5o o saia 0,5 68 4 e ol 3 s WS
eA S St Al 5 g0 23 B g Jibe 35 s O3 S
CS 3l e ey 5 (S JS sl E s s
Jlael b3k b agarlsn g w8l sl 51 2l Jlisa,
aS a e B asl sy 5l i L s sy bu g s
GRS S s i 3 S es S o )

B \) r.,\_b’.‘f ng_;\!@ P ;f':j\Ji» duj\,.; S \j;- B s



ol aal 035 VA0 550 (5Y L) Y ould A W

esS

S ssls Sz mas asuoly Olidss S e )
Y O el 5 (LS cub e S psle

Dad g S5 5 a5 Gades onl ol ol

('.‘-'U“"

[1] Mohseni Bandpei MA, Ehsani F, Behtash H,
Ghanipour M. Occupational low back pain in primary and
high school teachers: prevalence and associated factors. J
manipulative physiol Ther 2014; 37: 702-708.

[2] Mohseni-Bandpei MA, Fakhri M, Bagheri-Nesami,
M, Ahmad-Shirvani M, Khalillan AR, Shayesteh-Azar M.
Occupational back pain in lranian nurses: an
epidemiological study. Br J Nurs 2006; 15: 914-917.

[3] Mohseni-Bandpei M, Fakhri M, Ahmad-Shirvani
M, Bagheri Nessami M, Khalilian A, Shayesteh-Azar M, et
al. Low back pain in 1100 Iranian pregnant women:
prevalence and risk factors. Spine 2009; 9: 795-801.

[4] Ehrlich GE. Low back pain. Bull World Health
Organ 2003; 81: 671-672.

[5] Leigh JP, Markowitz SB, Fahs M, Shin C,
Landrigan PJ. Occupational injury and illness in the United
States. Estimates of costs, morbidity, and mortality. Arch
Inter Med 1997; 157: 1557-1568.

[6] Panjabi MM. The stabilizing system of the spine.
Part 2. Neutral zone and instability hypothesis. Spinal
Disord 1992; 5: 390-396.

[7] Ehsani F, Arab AM, Jaberzadeh S, Salavati M.
Ultrasound measurement of deep and superficial
abdominal muscles thickness during standing postural tasks
in participants with and without chronic low back pain.
Man Ther 2016; 23: 98-105.

[8] Roland M, Fairbank J. The roland—morris disability
questionnaire and the oswestry disability questionnaire.
Spine 2000; 25: 3115-3124.

[9] Vlaeyen JW, Kole-Snijders AM, Boeren RG, van
Eek H. Fear of movement/(re) injury in chronic low back
pain and its relation to behavioral performance. Pain 1995;
62: 363-372.

[10] Vlaeyen JW, Seelen HA, Peters M, de Jong P,
Aretz E, Beisiegel E, et al. Fear of movement/(re) injury
and muscular reactivity in chronic low back pain patients:
an experimental investigation. Pain 1999; 82: 297-304.

[11] Marshall P, Murphy B. Delayed abdominal muscle
onsets and self-report measures of pain and disability in
chronic low back pain. J Electromyogr Kinesiol 2010; 20:
833-839.

[12] Ferreira PH, Ferreira ML, Maher CG, Refshauge
K, Herbert RD, Hodges PW. Changes in recruitment of
transversus abdominis correlate with disability in people
with chronic low back pain. Br J Sports Med 2010; 44:
1166-1172.

[13] Al-Obaidi SM, Al-Zoabi B, Al-Shuwaie N, Al-
Zaabie N, Nelson RM. The influence of pain and pain-
related fear and disability beliefs on walking velocity in
chronic low back pain. Int J Rehabil Res 2003; 26: 101-
108.

[14] Moseley GL, Nicholas MK, Hodges PW. Pain
differs from non-painful attention-demanding or stressful
tasks in its effect on postural control patterns of trunk
muscles. Exp Brain Res 2004; 156: 64-71.

[15] Rasouli O, Arab AM, Amiri M, Jaberzadeh S.
Ultrasound measurement of deep abdominal muscle

yoi

ol cilae w38 Sllae b a5 5 )i 35y (golo gae
2ede uinse —adys Gl ab i, & a0 kia
(25 3 S s 0358 5 53 g 3 Sas b i
O3 ot Sl il 50 b el s
Sy aSlg e el = Glos 5 e, ook, Julse
2l s s gl 5 Sl a5l

AU ) pae ol adllas clacyssiams 5l (S
ol o o S 5l e 5 S e 2050 Julse
25350 08 4 s 231 55 e S a5, 58 s sl
3 o ol Bl san] Sllas s a5 5 3 e slgs
sl (g re S cdlad )l b S > 51 e 5 La s
35 353 S 4 Ve 3l 31 s an S c b s
S S b S i aalllas ol S 18 s
s Do 1) CS a5l e Jele s Ol i Jlisay
Mo U5 L3 g andllae cpl im0 500 Al g5 2
Pl Jle ¥ e 0l b olasl f e 505 08 &
5 oLl amels 5o san ] Sldlas 45 55 5 s slgiiy a2
23,8 ol 55 VL e b 3o a8 Mase 3131 s i
ot Ol pae ol Al iy sime 3| S S
s Kb 5 ol S b 5o St Sl
i | Olalllas 5 48 33 5 e slgii 35 313 55 gl A5
DS B o n 20 b 5 O e e

O S a0 iy Sol adllae laasly oLl
Tl i 255 a8 a0l 3l s 28 s ) s
dsr i sl I U oS e odae 5 S e
e Db 55 08 4 e sl 31 55 Llasl cpl 55 S
IS s ok 058 5l e 5 5 &S ) s
S oS oS has SMae el ol Sl 5 S
Olge ol by sl azls | wisls &8 o J 28 5o ol 5
313 S o 5l e ol J S5 sl Ol e ol b
350 s 5 CS o J S e 350 68 4 Dl
ol S adlcsls (6 ipe G oSS e DDMas

sl 5ol ] lllas il b g 5o 5



S o s s @b e sbpasls 5 S oM el

perturbation alters asymmetry of transversus abdominis
muscle thickness into symmetry. Gait Posture 2013; 38:
231-235.

[25] Bunce SM, Hough AD, Moore AP. Measurement
of abdominal muscle thickness using M-mode ultrasound
imaging during functional activities. Man Ther 2004; 9: 41-
44.

[26] Ehsani F, Arab AM, Salavati M, Jaberzadeh S,
Hajihasani A. Ultrasound measurement of abdominal
muscle thickness with and without transducer fixation
during standing postural tasks in participants with and
without chronic low back pain: intrasession and
intersession reliability. PM R 2016; pii: S1934-1482(16)
30147-2.

[27] Peng Q, Jones R, Shishido K, Constantinou CE.
Ultrasound evaluation of dynamic responses of female
pelvic floor muscles. Ultrasound Med Biol 2007; 33: 342-
352.

[28] Singla D, Veqar Z. Methods of postural
assessment used for sports persons. J Clin Diagn Res
2014, 8:1-4.

[29] Costa LO, Maher CG, Latimer J, Hodges PW,
Shirley D. An investigation of the reproducibility of
ultrasound measures of abdominal muscle activation in
patients with chronic non-specific low back pain. Eur Spine
J 2009; 18: 1059-1065.

[30] Mosely GL, Hodges PW. Are the changes in
postural control associated with low back pain caused by
pain interference?. Clin J Pain 2005; 21: 323-329.

[31] Unsgaard-Tondel M, Nilsen TI, Magnussen J,
Vasseljen O. Are fear avoidance beliefs associated with
abdominal muscle activation outcome for patients with low
back pain?. Physiother Res Int 2013; 18: 131-139.

[32] Goubert L, Crombez G, Lysens R. Effects of
varied-stimulus exposure on overpredictions of pain and
behavioural performance in low back pain patients. Behav
Res Ther 2005; 43: 1347-1361.

[33] de Gier M, Peters ML, Vlaeyen JW. Fear of pain,
physical performance, and attentional processes in patients
with fibromyalgia. Pain 2003; 104: 121-130.

YoV

activity in sitting positions with different stability levels in
subjects with and without chronic low back pain. Man Ther
2011; 16: 388-393.

[16] Airaksinen O, Brox JI, Cedraschi C, Hildebrandt J,
Klaber-Moffett J, Kovacs F, et al. Chapter 4 European
guidelines for the management of chronic nonspecific low
back pain. Eur Spine J 2006; 15: 192-300.

[17]Peng Q, Jones RC, Constantinou CE. 2D
Ultrasound Image Processing in Identifying Responses of
Urogenital Structures to Pelvic Floor Muscle Activity. Ann
Biomed Eng 2006; 34: 477-493.

[18] Chou R, Qaseem A, Snow V, Casey D, Cross JT
Jr, Shekelle P, et al. Clinical efficacy assessment
subcommittee of the American college of physicians;
American College of Physicians; American Pain Society
low back pain guidelines panel. diagnosis and treatment of
low back pain: A joint clinical practice guideline from the
American college of physicians and the American pain
society. Ann Intern Med 2007; 147: 478-491.

[19] Koes BW, van Tulder MW, Thomas S. Diagnosis
and treatment of low back pain. BMJ 2006; 332: 1430-
1434,

[20] Jensen MP, Chen C, Brugger AM. Interpretation
of visual analog scale ratings and change scores: a
reanalysis of two clinical trials of postoperative pain. The J
Pain 2003; 4: 407-414.

[21] 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. Spine 2006; 31: E454-E459.

[22] Jafari H, Ebrahimi I, Salavati M, Kamali M, Fata
L. Psychometric Properties of iranian Version of Tampa
Scale for Kinesiophobia in Low Back Pain Patients. RJ.
2010; 11:15-22.

[23] Ehsani F, Arab AM, Salavati M, Hedayati R,
Talimkhani 1. Effect of exercise therapy in an unstable
surface on muscle activity pattern in patients with low back
pain: A systematic review. J Koomesh 2015; 16: 495-504.
(Persian).

[24] Kim Y, Shim JK, Son J, Pyeon HY, Yoon B. A
neuromuscular strategy to prevent spinal torsion: Backward



Koomesh Autumn 2016, 18 (2) Rehabilitation Supplement: 250-257

The relationship between abdominal muscle activity and pain,
disability and fear of movement during standing postural
tasks in females with chronic nonspecific low back pain

Fatemeh Ehsani (Ph.D, PT)™, Amir Masoud Arab (Ph.D, PT)? Elham Fatemi (M.Sc)*
1 — Neuromuscular Rehabilitation Research Center, Semnan University of Medical Sciences, Semnan, Iran
2- Dept. of Physical Therapy, University of Social Welfare and Rehabilitation Sciences, Tehran, Iran

(Received: 14 Aug 2016; Accepted: 7 Nov 2016)

Introduction: It appears that the level of fear of movement changes deep trunk muscle activity in the
patients with low back pain (LBP). There is no study to investigate the relationship between deep trunk
muscle activity and fear of movement in the patients with LBP. Thus, the purpose of this study was to
assess the relationship between abdominal muscle activity and pain, disability and fear of movement during
standing postural tasks in females with chronic nonspecific LBP.

Materials and Methods: Forty four females participated were asked to maintain their balance during
standing on the platform stability levels of Biodex Balance System (BBS). Concurrently, ultrasonography
(US) data about abdominal muscles thickness measurement were transferred and saved to process offline.
The pain intensity, disability and fear of movement were assessed by valid scales and questionnaire.

Results: There was not significant correlation between abdominal muscle thickness changes and pain
and disability intensity (P>0.05), while significant and inverse correlation between deep abdominal muscle
thickness changes and fear of movement was observed in the patients (P<0.05), although this correlation is
weak (r=-0.36- -0.32).

Conclusion: It seems that increases in fear of movement decrease significantly deep abdominal muscles
activity in the patients with LBP. This relationship demonstrates the importance of cognitive behavioral
therapy and controlling fear of movement on improvement of deep abdominal muscle activity in the
patients with LBP.
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