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G=QNDU= =}=wR QO =]N |Q=Okt Ov=wD|t ẁ[wt u}= xm OW s=Hv= QR}=t}H}O Q=Ri=sQv
CmQL R}r=v; C=R}yHD uOQm OQ=w u=mt= xv=NQ=m u}v=wk x@ xHwD =@ "Ovm O=H}= xOW
QO R}v C}r=ai u}= j}kO |R=Ux}@W |iQ] R= "Ow@v Q}PB u=mt= xv=NQ=m pN=O x@
=@ |rOvY x@ |UQDUO sOa p}rO x@ u}@ QwO w QmQ=t R= xO=iDU= =@ w x=oW}=tR;
w xv=NQ=m QO |rOvY ?Yv pLt 'QoQ=m \UwD xOW ?Yv |rOvY |Qy=_ pmW
xO=iDU= =@ =}=wR p}rLD p}rO u}ty x@ "CW=Ov OwHw u}tR K]U R= wOQwN |xrY=i

"OW s=Hv= C}r=ai s=Hv= u}L QO |Q=OQ@ Tma R=

=yCWwv=B
1. Anybody
2. Niosh
3. Reba
4. 3D static strength prediction program
5. ManTRA
6. digimizer
7. rula
8. double-linear method
9. Niosh
10. Rula&Reba
11. Matra
12. V3
13. Visha
14. MAC
15. damage accumulation

16. predictive equations

�References� `@=vt
1. Hoy, D., Brooks, P., Blyth, F. and et al. \The epidemiol-

ogy of low back pain", Best Practice and Research: Clin-
ical Rheumatology, 24(6), Best Pract Res Clin Rheuma-
tol, pp. 769-781 (Dec 2010).

2. Maher, C., Underwood, M. and Buchbinder, R. \Non-
speci�c low back pain", The Lancet, 389(10070), Lancet
Publishing Group, pp. 736-747 (18-Feb-2017).

3. Deyo, R.A., Cherkin, D., Conrad, D. and et al. \Cost,
controversy, crisis: Low back pain and the health of the
public", Annual Review of Public Health, 12, Annu Rev
Public Health, pp. 141-156 (1991).

34



2|
xQ=t

W'
37

�3
|xQ

wO'
�14

00
R}}=B

�h
}QW

l}
v=mt

|U
Ovyt 4. Hoy, D. and et al. \A systematic review of the global

prevalence of low back pain", Arthritis and Rheumatism,
64(6), John Wiley & Sons, Ltd, pp. 2028-2037 (01-Jun-
2012).

5. Driscoll, T. and et al. \The global burden of occupa-
tionally related low back pain: estimates from the global
burden of disease 2010 study", Ann. Rheum. Dis, 73(6),
pp. 975-981 (2014).

6. James, S.L. and et al. \Global, regional, and national
incidence, prevalence, and years lived with disability for
354 Diseases and injuries for 195 countries and terri-
tories, 1990-2017: a systematic analysis for the global
burden of disease study 2017", Lancet, 392(10159), pp.
1789-1858 (Nov. 2018).

7. Lee, H. and et al. \How does pain lead to disability, a
systematic review and meta-analysis of mediation stud-
ies in people with back and neck pain", Pain, 156(6),
Lippincott Williams and Wilkins, pp. 988-997 (2015).

8. Hartvigsen, J. and et al. \What low back pain is and
why we need to pay attention", The Lancet, 391(10137),
Lancet Publishing Group, pp. 2356-2367 (01-Jun-2018).

9. Erdem, M.N., Erken, H.Y. and Aydogan, M. \The e�ec-
tiveness of non-surgical treatments, re-discectomy and
minimally invasive transforaminal lumbar interbody fu-
sion in post-discectomy pain syndrome", J. Spine Surg,
4(2), pp. 414-422 (Jun. 2018).

10. Hoy, D. and et al. \The global burden of low back pain:
estimates from the global burden of Disease 2010 study",
Ann. Rheum. Dis, 73(6), pp. 968-974 (2014).

11. Buchbinder, R. and et al. \Low back pain: a call for
action", The Lancet, 391(10137), Lancet Publishing
Group, pp. 2384-2388 (09-Jun-2018).

12. Gunnar, Bj, AnderssonMD, \Epidemiological features of
chronic low-back pain", The Lancet, 354(9178), pp. 581-
585 (1999).

13. Andersson, G.B.J. \Epidemiological features of chronic
low-back pain", (1981).

14. Azizpour, Y., Hemati, F. and Sayemiri, K. \Prevalence
of low back pain during life in Iran: a systematic review
and meta-analysis study", Scienti�c Journal of Kurdis-
tan University of Medical Sciences, (In Persian) (2013).

15. Minghelli, B. \Musculoskeletal spine pain in adolescents:
epidemiology of non-speci�c neck and low back pain and
risk factors", J. Orthop. Sci, 25(5), pp. 776-780 (Sep
2020).

16. Katz, J.N. \Lumbar disc disorders and low-back pain:
socioeconomic factors and consequences", J. Bone Jt.
Surg. - Ser. A, 88, pp. 21-24 (2006).

17. Dutmer, A.L. and et al. \Personal and societal impact
of low back pain: the groningen spine cohort", Spine,
(Phila. Pa. 1976), 44(24), pp. E1443-E1451 (2019).

18. Arjmand, N. and Shirazi-Adl, A. \Model and in vivo
studies on human trunk load partitioning and stability
in isometric forward 
exions", J. Biomech, 39(3), pp.
510-521 (2006).

19. Fortin, C., Feldman, D.E., Cheriet, F. and et al. \Valid-
ity of a quantitative clinical measurement tool of trunk
posture in idiopathic scoliosis", Spine (Phila. Pa. 1976),
35 (19), pp. 988-994 (2010).

20. Guo, L.X. and Li, R. \In
uence of vibration frequency
variation on poroelastic response of intervertebral disc of
lumbar spine", J. Mech. Sci. Technol, 33(2), pp. 973-979
(2019).

21. Kim, Y.H., Khuyagbaatar, B. and Kim, K. \Recent ad-
vances in �nite element modeling of the human cervical
spine", J. Mech. Sci. Technol, 32(1), pp. 1-10 (2018).

22. Louis, L., Skipper, M., Skals, S. and et al. \Manual ma-
terial handling in the supermarket sector, part 2?: knee,
spine and shoulder joint reaction forces", 92 (December
2020).

23. Daruis, D.D.I., Rosly, A.L., Abd Aziz, I. and et al.
\Ergonomic risk assessment of manual material han-
dling at an automotive manufacturing company", Pres-
sacademia, 5(1), pp. 317-324 (2017).

24. Astuti, R.D., Susmartini, S. and Kinanthi, A.P. \Im-
proving the work position of worker based on manual
material handling in rice mill industry", AIP Conf. Proc,
1902 (2017).

25. Arjmand, N., Plamondon, A., Shirazi-Adl, A. and et al.
\Predictive equations for lumbar spine loads in load-
dependent asymmetric one-and two-handed lifting ac-
tivities", Clin. Biomech (2012).

26. Dempsey, P.G. \A critical review of biomechanical, epi-
demiological, physiological and psychophysical criteria
for designing manual materials handling tasks", Er-
gonomics, 41(1), pp. 73-88 (1998).

27. Asadi, F. and Arjmand, N. \Marker-less versus marker-
based driven musculoskeletal models of the spine dur-
ing static load-handling activities", J. Biomech, 112, p.
110043 (Nov. 2020).

28. Ghezelbash, F., Shirazi-Adl, A., Plamondon, A. and et
al. \Comparison of di�erent lifting analysis tools in esti-
mating lower spinal loads - Evaluation of NIOSH crite-
rion", J. Biomech, 112, p. 110024 (Nov. 2020).

29. Ghezelbash, F., Shirazi-Adl, A., El Ouaaid, Z. and et al.
\Subject-speci�c regression equations to estimate lower
spinal loads during symmetric and asymmetric static lift-
ing", J. Biomech, 102, p. 109550, (Mar 2020).

30. Khoddam-Khorasani, P., Arjmand, N. and Shirazi-Adl,
A. \E�ect of changes in the lumbar posture in lift-
ing on trunk muscle and spinal loads: a combined in
vivo, musculoskeletal, and �nite element model study",
J. Biomech, 104, p. 109728 (May 2020).

31. Waters, T.R., Putz-Anderson, V. and Garg, A. \Appli-
cations manual for the revised NIOSH lifting equation",
(1994).

32. Waters, T.R., Putz-Anderson, V., Garg, A. and et al.
\Revised NIOSH equation for the design and evaluation
of manual lifting tasks", Ergonomics, 36(7), pp. 749-776
(1993).

33. Gallagher, S., Sesek, R.F., Schall, M.C. and et al. \Devel-
opment and validation of an easy-to-use risk assessment
tool for cumulative low back loading: the lifting fatigue
failure tool (LiFFT)", Appl. Ergon, 63, pp. 142-150 (Sep.
2017).

35




