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Editorial
In nowdays digitalized and industrialized society, sitting is the most
frequent posture at work, at school and also during the leisure time
(surfing on the internet, gaming...). Because of gravity, the erect
posture is associated with an increase of the lumbar intra-discal
pressure, which has first been evidenced in the in vivo measurements
of Nachemson [1-3]. In these studies, the authors depicted a rise of the
intra discal pressure from lying supine to standing and to sitting. In
addition, it has been shown that flexing forward while standing or
sitting substantially increased intradiscal pressure [3], suggesting that
its rise in the seated posture pertains to the flattening of the lumbar
lordosis. Indeed, an extensive literature provides evidence that lumbar
flexion and flattening of the lumbar curvature are associated with
sitting. Ackerblom [4] reported an average lumbar flexion of 35° in
people sitting upright, while Keegan [5] stated that it was impossible to
seat in a standard chair without a considerable flattening of the
lumbosacral curve. According to Schoberth [6], who used X-ray
examination, sitting upright is associated with an average flexion of 60°
in the hip joint and a 30° flexion in the lumbar region. Likewise, Lord
[7] stated that lumbar lordosis while standing is nearly 50% greater on
average than in sitting. For most authors, this phenomenon is the
consequence of thigh flexion which drives the pelvis backward. In the
study by Keegan [5], it has been shown that the flattening of the
lumbar lordosis increases with thigh flexion from 0° to 130° in sidelying posture. The author presumed that it was related to the tension of
the posterior thigh and gluteal muscles that tend to rotate the pelvis
backward when the thighs are flexed. Eklund and Liew [8], who
studied the effect of hip and knee flexion on the lumbar curvature in
the lying and sitting posture, found similar results and stated that hip
angle is a strong determinator of lumbar posture.
All these studies on intradiscal pressure and on the relation between
hip flexion and lumbar curvature were used as a scientific basis by
Mandal to support the use of sloping and higher seats, intended to
reduce hip flexion and re-establishing the lumbar lordosis [9-11].
Comparison of spine posture between flat and sloping seat conditions
supported this assumption [11-13], but the variations were not always
significant [14]. Sloping chairs are also associated with a sliding down
effect due to the additional tangential component of gravity, and a
source of discomfort for the knee region [8]. Moreover, some studies
have questioned the increase of intradiscal pressure in the seated
posture. The survey from Sato et al. [15] showed that the lumbar
intradiscal pressure was only 13% higher in the seated posture
compared to standing, while in vivo recordings from Wilke [16] and
stadiometric measurements from Van Deursen [17] reported lesser
intradiscal pressure while sitting. In a review paper, Claus et al. [18]
stated that intra-discal pressure is often similar in standing and sitting,
and that the axial compression in sitting is unlikely to alter the nondegenerate disc.
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Hence, the usefulness of “ergonomic seats”, aimed at re-establishing
the lumbar lordosis in the seated posture to prevent back pain, seems
questionable. It must also be kept in mind that spontaneous behaviour
regularly produces a variety of postures [19], and that none of them
can be maintained for a long period of time without discomfort [20].
Hence, the ideal ergonomic chair has to integrate this dynamic part of
seated posture physiology, on not only favour a straightening of the
spine.

References
1. Nachemson A, Morris Jm (1964) In Vivo Measurements of Intradiscal
2.
3.
4.
5.

Pressure. Discometry, A Method For The Determination Of Pressure In
The Lower Lumbar Discs. J Bone Joint Surg Am 46: 1077-1092.
Nachemson A, Elfström G (1970) Intravital dynamic pressure
measurements in lumbar discs. A study of common movements maneuvers
and exercises. Scand J Rehabil Med Suppl 1: 1-40.
Nachemson A (1975) Towards a better understanding of low-back pain: a
review of the mechanics of the lumbar disc. Rheumatol Rehabil 14:
129-143.
Åkerblom B (1948) Standing and sitting Posture, with special reference to
the construction of chairs. Stockholm: Sweden: Nordiska Bokhandeln.
KEEGAN JJ (1953) Alterations of the lumbar curve related to posture and
seating. J Bone Joint Surg Am 35-35A: 589-603.
Schobert H (1962) Sitzkaltung. Sitzschaen. Sitzmöbel. Springer. Berlin.

6.
7. Lord MJ, Small JM, Dinsay JM, Watkins RG (1997) Lumbar lordosis.
Effects of sitting and standing. Spine (Phila Pa 1976) 22: 2571-2574.

8. Eklund J, Liew M (1991) Evaluation of seating: The influence of hip and
knee angles on spinal posture. Int J Ind Ergonom 8: 67–73.

9. Mandal AC (1976) Work-chair with tilting seat. Ergonomics 19: 157-164.
10. Mandal AC (1981) The seated man (Homo Sedens) the seated work
position. Theory and practice. Appl Ergon 12: 19-26.

11. Mandal AC (1991) Investigation of the lumbar flexion of the seated man.
Int J Ind Ergonom 8: 75–87.

12. Bendix T, Biering-Sørensen F (1983) Posture of the trunk when sitting on
forward inclining seats. Scand J Rehabil Med 15: 197-203.

13. Bridger RS (1988) Postural adaptations to a sloping chair and work surface.
Hum Factors 30: 237-247.

14. Bendix T, Hagberg M (1984) Trunk posture and load on the trapezius
muscle whilst sitting at sloping desks. Ergonomics 27: 873-882.

15. Sato K, Kikuchi S, Yonezawa T (1999) In vivo intradiscal pressure

measurement in healthy individuals and in patients with ongoing back
problems. Spine (Phila Pa 1976) 24: 2468-2474.
16. Wilke HJ, Neef P, Caimi M, Hoogland T, Claes LE (1999) New in vivo
measurements of pressures in the intervertebral disc in daily life. Spine
(Phila Pa 1976) 24: 755-762.
17. van Deursen LL, van Deursen DL, Snijders CJ, Wilke HJ (2005)
Relationship between everyday activities and spinal shrinkage. Clin
Biomech (Bristol, Avon) 20: 547-550.

Volume 4 • Issue 3 • e124

Citation:

Hamaoui A (2014) Seat Design, Spine Curvature and Intradiscal Pressure. J Ergonomics 4: e124. doi:10.4172/2165-7556.1000e124

Page 2 of 2
18. Claus A, Hides J, Moseley GL, Hodges P (2008) Sitting versus standing:

does the intradiscal pressure cause disc degeneration or low back pain? J
Electromyogr Kinesiol 18: 550-558.
19. Branton P (1969) Behaviour, body mechanics and discomfort. Ergonomics
12: 316-327.

J Ergonomics
ISSN:2165-7556 JER, an open access journal

20. Magnusson ML, Pope MH (1998) A review of the biomechanics and
epidemiology of working postures. J Sound Vib 215: 965–976.

Volume 4 • Issue 3 • e124

