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ABSTRACT

BACKGROUND AND OBJECTIVE: Low back pain (LBP) is one of the relative prevalent musculoskeletal
disorders in patients which increases with increasing age. Therefore, the purpose of this study was to investigate
reliability of sonography in the assessment of abdominal muscles thickness in adolescents with LBP in comparison to
healthy subjects.

METHODS: This methodological study was carried out on thirty healthy girls and boys and 30 girls and boys with
LBP. Transversus abdominis (TA), internal oblique (IO), external oblique (EO) and subcutaneous fat (SF) were
evaluated in crook lying position using sonography at the end of exhalation. Two sets of images were taken on the
same day to assess within-day reliability and the third measurement was taken one week later to evaluate between-day
reliability.

FINDINGS: The values of intra-class correlation coefficient (ICC), within-day and between-day reliability were high
in two groups (ICC>0.80). ICC values were lower in patients with LBP compared with healthy subjects. Generally,
within-day reliability was higher than between-day reliability.

CONCLUSION: Reliability of sonography in the evaluation of abdominal muscles thickness and subcutaneous fat
width was high in healthy adolescents and those who suffering from LBP.

KEY WORDS: Adolescents, low back pain, reliability, abdominal muscles, sonography.

Please cite this article as follows:
Rahmani N, Mohseni-Bandpei MA, Salavati M, Vameghi R, Abdollahi I. Comparing the Reliability of Abdominal Muscles
Thickness Using Ultrasonography in Adolescents with Low Back Pain and Healthy Adolescents. J Babol Univ Med Sci.
2017;19(8):12-19.

* Corresponding author M.A. Mohseni-Bandpei (PhD)

Address: Department of Physiotherapy, University of Social Welfare and Rehabilitation Sciences, Tehran, I.R.Iran
Tel: +98 21 22180137

E-mail: Mohseni_Bandpei@yahoo.com


http://dx.doi.org/10.22088/jbums.19.8.12
https://dor.isc.ac/dor/20.1001.1.15614107.1396.19.8.2.7

[ DOR: 20.1001.1.15614107.1396.19.8.2.7 ]

[ DOI: 10.22088/jbums.19.8.12 ]

J Babol Univ Med Sci; 19(8); Aug 2017

Comparing the Reliability of Abdominal Muscles Thickness ...; N. Rahmani, et al

References

1.Hill J, Keating J. A systematic review of the incidence and prevalence of low back pain in children. Physical Thera
Rev. 2009;14(4):272-84.

2.Hestbaek L, Leboeuf-Yde C, Manniche C. Low back pain: what is the long-term course ?A review of studies of
general patient populations. Eur Spine J. 2003;12(2):149-65.

3.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(2):192-300.

4.Lidgren L. The bone and joint decade 2000-2010. Bull World Health Organ. 2003;81(9):629.

5.Staal JB, Hlobil H, Twisk JWR, Smid T, Koke AJA, Van Mechelen W. Graded activity for low back pain in
occupational health care. Ann Intern Med. 2004;140(2):77-84.

6.Hart LG, Deyo RA, Cherkin DC. Physician office visits for low back pain: frequency, clinical evaluation, and
treatment patterns from a US national survey. Spine. 1995;20(1):11-9.

7.Mohseni-Bandpei MA, Bagheri-Nesami M, Shayesteh-Azar M. Nonspecific low back pain in 5000 Iranian school-
age children. J Ped Orthopaed. 2007;27(2):126-9.

8.Mohseni-Bandpei MA, Fakhri M, Shirvani M, Bagheri-Nesami M, Khalilian AR, Shayesteh-Azar M. Occupational
back pain in Iranian nurses: an epidemiological study. Brit J Nurs. 2006;15(17):914-7.

9.Mohseni-Bandpei MA, Ehsani F, Behtash H, Ghanipour M. Occupational low back pain in primary and high school
teachers: prevalence and associated factors. J Manipul Physiol Thera. 2014;37(9):702-8.

10.Mohseni-Bandpei M.A, Fakhri M, Ahmad-Shirvani M, Bagheri-Nesami M, Khalilian AR and Shayesteh-Azar M.
Low back pain in 1,100 Iranian pregnant women: prevalence and risk factors. Spine J. 2009;10(9):795-801.
11.Mohseni-Bandpei MA, Rahmani N, Halimi F, Faroog MN. The prevalence of low back pain in Iranian dentists: An
epidemiological study. Pak J Med Sci. 2017;33(2):280-284.

12.Schellenberg K.L, Lang JM, Chan KM, Burnham RS. A clinical tool for office assessment of lumbar spine
stabilization endurance: prone and supine bridge maneuvers. Am J Phys Med Rehabil. 2007 May;86(5):380-6.
13.Bergmark A. Stability of the lumbar spine: a study in mechanical engineering. Acta Orthop Scand Suppl.
1989;230:1-54.

14.McGill S, Brown S. Creep response of the lumbar spine to prolonged full flexion. Clin Biomech (Bristol, Avon).
1992;7(1):43-6.

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

16.Panjabi M.M. The stabilizing system of the spine. Part Il. Neutral zone and instability hypothesis. J Spinal Disord.
1992 Dec;5(4):390-6.

17.Panjabi MM. Clinical spinal instability and low back pain. J Electromyogr Kinesiol. 2003;13(4):371-9.

18.Brown SH, McGill SM. A comparison of ultra-sound and electromyography measures of force and activation to
examine the mechanics of abdominal wall contraction. Clin Biomech (Bristol, Avon). 2010;25(2):115-23..
19.Mohseni-Bandpei MA, Rahmani N, Majdoleslam B, Abdollahi I, Shah Ali Sh, Ahmad A. Reliability of surface
electromyography in the assessment of paraspinal muscle fatigue: An updated systematic review. J Manipulative
Physiol Ther. 2014 Sep;37(7):510-21.

20.McMeeken J, Beith ID, Newham DJ, Milligan P, Critchly DJ. The relationship between EMG and change in
thickness of transversus abdominis. Clin Biomech, 2004;19(4):337-342.

21.Mohseni Bandpei MA, Watson MJ. Electromyographic power spectral analysis of the paraspinal muscles:
Reliability study.Physiotherapy. 2001;87(9):470-8.

22.Hides JA, Boughen CL, Stanton WR, Strudwick MW, Wilson SJ. A magnetic resonance imaging investigation of
the transversus abdominis muscle during drawing-in of the abdominal wall in elite Australian Football League players
with and without low back pain. J Orthopaed Sport Physical Thera. 2010;40:4-10.


https://www.ncbi.nlm.nih.gov/pubmed/12709853
https://www.ncbi.nlm.nih.gov/pubmed/16550448
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=V2BJnzoAAAAJ&cstart=20&citation_for_view=V2BJnzoAAAAJ:IWHjjKOFINEC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=V2BJnzoAAAAJ&cstart=20&citation_for_view=V2BJnzoAAAAJ:IWHjjKOFINEC
http://dx.doi.org/10.22088/jbums.19.8.12
https://dor.isc.ac/dor/20.1001.1.15614107.1396.19.8.2.7

[ DOR: 20.1001.1.15614107.1396.19.8.2.7 ]

[ DOI: 10.22088/jbums.19.8.12 ]

WA 5130 A o lasis [ w0d555 059 ¢ bl (S pole olSuiily aloxo
ohSen 5 (Slosy abl f (S SMas Cuolbes (g pdy HST duslio

23.Hide JA, Belavy DL, Stanton WR, Wilson SJ, Rittweger J, Felsenberg D, Richardson CA. Magnetic resonance
imaging assessment of trunk muscles during prolonged bed rest. Spine (Phila Pa 1976). 2007;32(15):1687-92.

24.Hides JA, Wilson SJ, Stanton WR, McMahon S, Keto H, McMahon K, Bryant M, Richardson CA. An MRI
investigation into the function of the transversus abdominis muscle during “drawing-in” of the abdominal wall. Spine
(Phila Pa 1976). 2006;31(6):175-8.

25.Javanshir K, Amiri M, Mohseni-Bandpei MA, Rezasoltani A, Fernandez-de-las-Penas C. Ultrasonography of the
cervical muscles: a critical review of the literature. J Manipulat Physiol Thera. 2010;33(8):630-7.

26.Rahmani N, Mohseni-Bandpei MA, Vameghi R, Salavati M, Abdollahi I. Application of ultrasonography in the
assessment of skeletal muscles in children with and without neuromuscular disorders: A systematic review .Ultrasound
Med Biol. 2015;41(9):2275-83.

27.Hides JA, Miokovic T, Belavy DL, Stanton WR, Richardson CA. Ultrasound imaging assessment of abdominal
muscle function during drawing-in of the abdominal wall: an intrarater reliability study. J Orthop Sport Phys Thera.
2007;37(8):480-6.

28.Whittaker JL, Stokes M. Ultrasound imaging and muscle function. J Ortho Sport Physic Ther. 2011;41(8):572-80.
29.Langevi HM, Stevens-Tuttle D, Fox JR, Badger GJ, Bouffard NA, Krag MH, Wu J, Henry SM. Ultrasound
evidence of altered lumbar connective tissue structure in human subjects with chronic low back pain. BMC
Musculoskelet Disord. 2009;10:151.

30.Whittaker JL, Stokes M. Rehabilitative ultrasound imaging: understanding the technology and its applications. J
Orthopaedic Sport Physic Thera. 2007;37(8):434-49 .

31.Maughan R, Watson J, Weir J .Strength and cross-sectional area of human skeletal muscle. J Physiol.
1983;338(1):37-49.

32.Kanehisa H, Ikegawa S, Fukunaga T. Comparison of muscle cross-sectional area and strength between untrained
women and men. Eur J App Physiol Occup Physiol. 1994;68(2):148-54.

33.Pulkovski N, Mannion AF, Caporaso F, et al. Ultrasound assessment of transversus abdominis muscle contraction
ratio during abdominal hollowing: a useful tool to distinguish between patients with chronic low back pain and healthy
controls?. Eur Spine J. 2012;21(6):750-9.

34.Pillen S, Verrips A, van Alfen N, et al: Quantitative skeletal muscle ultrasound: diagnostic value in childhood
neuromuscular disease. Neuromuscul Disord. 2007;17(7):509-16.

35.Linek P, Saulicz E, Wolny T, Mysliwiec A. Intra-rater reliability of B-mode ultrasound imaging of the abdominal
muscles in healthy adolescents during the active straight leg raise test. PM & R: J Inj Fun Rehabilit. 2015;7(1):53-9.
36. Linek P, Saulicz E, Wolny T, Mysliwiec A. Reliability of B-Mode sonography of the abdominal muscles in healthy
adolescents in different body positions. J Ultrasound Med. 2014;33(6):1049-56.

37.Nabavi N, Mosallanezhad Z, Haghighatkhah HR, Mohseni Bandpei MA. Reliability of rehabilitative
ultrasonography to measure transverse abdominis and multifidus musecles dimensions. Iran J Radiol. 2014
Aug;11(3):e21008.

38.Pillen S1, Morava E, Van Keimpema M, Ter Laak HJ, De Vries MC, Rodenburg RJ, et al. Skeletal muscle
ultrasonography in children with a dysfunction in the oxidative phosphorylation system. Neuropediatrics.
2006;37(3):142-7.

39.Pillen S, Scholten RR, Zwarts MJ, Verrips A. Quantitative skeletal muscle ultrasonography in children with
suspected neuromuscular disease. Muscle Nerve. 2003;27(6):699-705.

40.Watson KD, Papageorgiou AC, Jones GT, Taylor S, Symmons DP, Silman AJ, et al. Low back pain in
schoolchildren: occurrence and characteristics. Pain. 2002;97(1-2):87-92.

41.Frymoyer J, Pope M, Clements J, Wilder D, MacPherson B, Ashikaga T. Risk factors in low-back pain. An
epidemiological survey. J Bone Joint Surg Am. 1983;65(2):213-8.

42.Ghamkhar L, Emami M, Mohseni-Bandpei MA, Behtash H. Application of rehabilitative ultrasound in the
assessment of low back pain: a literature review. J Bodyw Mov Ther. 2011;15(4):465-77


https://www.ncbi.nlm.nih.gov/pubmed/19958536
https://www.ncbi.nlm.nih.gov/pubmed/19958536
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3535209/
https://www.ncbi.nlm.nih.gov/pubmed/17537635
https://www.ncbi.nlm.nih.gov/pubmed/24866612
https://www.ncbi.nlm.nih.gov/pubmed/16967365
https://www.ncbi.nlm.nih.gov/pubmed/12766981
https://www.ncbi.nlm.nih.gov/pubmed/21943620
http://dx.doi.org/10.22088/jbums.19.8.12
https://dor.isc.ac/dor/20.1001.1.15614107.1396.19.8.2.7

[ DOR: 20.1001.1.15614107.1396.19.8.2.7 ]

[ DOI: 10.22088/jbums.19.8.12 ]

J Babol Univ Med Sci; 19(8); Aug 2017
Comparing the Reliability of Abdominal Muscles Thickness ...; N. Rahmani, et al

43.Mannion, AF., Pulkovski N, Gubler D, Gorelick M, O'Riordan D, Loupas T, Schenk P, Greber H, Sprott H. Muscle
thickness changes during abdominal hollowing: an assessment of between-day measurement error in controls and
patients with chronic low back pain. Eur Spine J. 2008;17(4):494-501.

44.Oliveira Pena Costa L, 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(7):1059-65.

45.Beenakker E, de Vries J, Fock JM, van Tol M, Brouwer OF, Maurits NM, van der Hoeven JH. Quantitative
assessment of calf circumference in Duchenne muscular dystrophy patients. Neuromuscul Disord. 2002;12(7-8):639-
42,

46.Springer BA, Mielcarek BJ, Nesfield TK, Teyhen DS. Relationships among lateral abdominal muscles, gender,
body mass index, and hand dominance. J Orthop Sports Phys Ther. 2006;36(5):289-97.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2899591/
http://dx.doi.org/10.22088/jbums.19.8.12
https://dor.isc.ac/dor/20.1001.1.15614107.1396.19.8.2.7
http://www.tcpdf.org

