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5. Distortion
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6. Lateral midline

7. Flexion

8. Greater trochanter (G.tr)
9. Lateral condil (L.C)
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16. video- rasterstereography
17. white light raster line triangulation


http://sjku.muk.ac.ir/article-1-327-en.html

[ Downloaded from siku.muk.ac.ir on 2026-06-24 |

e 0030 (SGuly )y PIE

oo go Osiw ol L 5 09558 1 (gl oSl

REIg

EILPELE I o)
Ol S Ao demmn 75 BT Ol 5 abw st

gl A e el Dl s OUb s (o 5L
gii&m;‘jguuuwogw.@mpf
230 a8 e o 3 b e S e oS
Bt el ke oS ol el 33 Sl asee
S K F1 o il e a3 STl o

SOl adllae ol pleil 1o 1) Lo Oliky o o glacsle L o7 ) L E A .. )
f Cordy 6 53 ) o SIS S g

u.w.\...@.A MLEHE 6}.‘991 C,..ul.:) J‘ Sl c.\l-\l\..«u = . - _ _ .
338 oo o s G (6,5 )5 40yl V.Abs oo

BT 15 sblls Ljbmr 536 87 BT Ol (Sj
gama pime Sl L) K Lojde e
ole odige 5 (S owdige 0uaSliils glaolKts T

.ﬁugﬂ)ﬁﬁ OV,

Cand g oL cpkir Ol rliiﬁ): :\}\@}w s
Sy Solew Oleda b Lis AR a1 3
5 5 R 035 S5 &8 63131 o gt 45 3l 4
oo 38 edtn Oy ad (st 5o i Ok

W C..>L.~ 4...’:#) BL Ql;JUa.,a kﬁ‘ .BJ.!)K .))‘.}

Fe e A el pshl 4 Ol e et

References

1. Haex Bart. Back and bed: Ergonomic aspect of sleeping. 2nd ed. New York: CRC press; 2004.

2. Jacobson BH, Gemmell H, Hayes BM, Altena Th. Effectiveness of a selected bedding system on
quality of sleep, low back pain, shoulder pain, and spine stiffness. Journal of Manipulative And
Physiological Therapeutics 2002; 25: 88-92.

3. Jacobson BH, Wallace TJ, Gemmell H. subjective rating of perceived back pain stiffness and sleep
quality following introduction of medium-firm bedding systems. Journal of Chiropractic Medicine
2006; 5: 128-134.

4. Jacobson BH, Wallace TJ, Smith DB, Kolb T. Grouped comparisons of sleep quality for new and
personal bedding systems. Applied Ergonomics 2008; 39: 247-54.

5. Roberts KL, Brittin M, Cook MA, Declifford J. Boomerang pillows and respiratory capacity.
Clinical Nursing Research 1994; 3: 157-165.

6. Nicol K, Rusteberg D, Pressure distribution on mattresses. Journal of Biomechanics 1993;26: 1479-
1486.

7. Still J. A retrospective study to determine the incidence of pressure ulcers in burn patients using an
alternating pressure mattresses. Burns 2003; 29: 505-507.

8. Keller B, Lubbert P, Keller E, Leenen LPH. Tissue-interface pressures on three different support-
surfaces for trauma patients. Injury 2005; 36: 946-948.

9. Vanderwee K, Grypdonck M, Defloor T. Alternating pressure air mattresses as prevention for
pressure ulcers: A literature review. International Journal of Nursing Studies 2008; 45: 784-801.

10. Lee H, Park S. Quantitative effects of mattress types (comfortable vs. uncomfortable) on sleep
quality through polysomnography and skin temperature. International Journal of Industrial
Ergonomics 20006; 36: 943-949.

1WAQ olunyG /easiily 0)9s /olws)S (3ib)y eole oGl (elc adas


http://sjku.muk.ac.ir/article-1-327-en.html

[ Downloaded from siku.muk.ac.ir on 2026-06-24 |

PO )l Y @S

11. Tamura T, Miyasako S, Ogawa M, Togawa T, Fujimoto T. Assessment of bed temperature
monitoring for detecting body movement during sleep: comparison with simultaneous video image
recording and actigraphy. Medical Engineering and Physics 1999; 21: 1-8.

12. Bader G, Engdal S. The influence of bed firmness on sleep quality. Applied Ergonomics 2000; 31:
487-497.

13. Lahm R, Iaizzo PA. Physiologic responses during rest on a sleep system at varied degrees of
firmness in a normal population. Ergonomics 2002; 11: 798-818.

14. Derman KL, Derman EW, Noakes TD. A lumbar body support (KBS2000) alters lumbar muscle
recruitment patterns in patients with acute-upon-chronic lower back pain. Journal South African
Medical 1995; 84: 278-282.

15. Leilnahari K, Alamdari R, Fatouraee N. Measurement of spinal muscle's electrical signal in male
athletes as lateral lying mode for determination of activity amount on the two bed system. Jahesh
2010; 1: 31-38.

16. Alamdari R, Leilnahari K, Fatouraee N. Back muscles potential activity consideration side posture
for determining of muscles relaxation and fatigue on soft& firm bed system in CMBBE. Proceeding of
9th international symposium on computer methods in biomechanics and biomedical engineering,
2010, Feb 24-27, Valencia, Spain.

17. Kovacs F, Abraira V, Pena A, Martin-Rodriguez J, Sanchez-Vera M, Ferrer E, and et al. Effect of
firmness of mattress on chronic non-specific low-back pain: randomized, double-blind, controlled,
multicentre trial. The Lancet 2003; 362: 1599-1604.

18. Huysmans T, Haex B, De Wilde T, Van Audekercke R, Vander Sloten J, Van der Perre G. A 3D
active shape model for the evaluation of the alignment of the spine during sleeping. Gait & Posture
2004. 24: 54-61.

19. Lopez Torres M, Porcar R, Solaz J, Romero T. Objective firmness, average pressure and
subjective perception in mattresses for the elderly. Applied Ergonomics 2008; 39: 123-130.

20. DeVochta JW, Wilderb DG, Bandstrab ER, Sprattc KF. Biomechanical evaluation of four
different mattresses. Applied Ergonomics. 2006. 37: 297-304.

21. http://www.spinalsupport.com.aw/scientific_studyl biomechanics.aspx ( 2009/11/5)

22. Standard Documents, ISO 2439:2001, Flexible cellular polymeric materials. Determination_of
hardness (indentation technique)

23. Cooperstein R, Haneline MT. Spinous process palpation using the scapular tips as landmark vs a
radiographic criterion standard. Journal of Chiropractic Medicine 2007; 6: 87-93.

24, http://www.medicine.manchester.ac.uk/research/( 2009/10/16)

25. Gordon SJ, Grimmer KA, Trott P. Sleep position, age, gender, sleep quality and walking
cervicothoracic symptoms. The Internet Journal of Allied Health Sciences and Practice 2007. 5: 1-8.
26. Adams MA« Dolan P. Spine biomechanics. Journal of Biomechanics 2005; 38: 1972-1983.

27. Schuijmer JD¢ Defloor T. Preventing pressure ulcers: An evaluation of four operating-table
mattresses. Applied Nursing Research 2000. 13: 134-141.

28. Defloor T. The effect of position and mattress on interface pressure. Applied Nursing Research.
2000; 13: 2-11.

29. Harrison DD« Harrison SO« Croft AC¢« Harrison DE« Troyanovich SJ. Sitting biomechanics Part I:
Review of the literature. Journal of Manipulative and Physiological Therapeutics 1999; 22: 594-609.

1WAQ oluG /ea3iily 893 /oBaws)S (Sib)y eole olSiil (elc dlas


http://sjku.muk.ac.ir/article-1-327-en.html
http://www.tcpdf.org

