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The pathophysiology of low back pain (LBP) is considered to be unknown. However, 
a strong pattern of biomechanical factors points us to the most likely cause of LBP. 
It is well known that the utmost majority of disc herniations, protrude posteriorly or 
posterolaterally, and it is widely accepted that this is caused by spinal flexion. It is also 
known that so-called neutrally lordotic spinal segments, i.e. the cervical and lumbosacral 
segments, are much more susceptible to these injuries, as up to 95% of disc pathology 
occur in the low cervical and lumbar levels. The literature also shows that reduced 
lumbosacral angles are a significant tendency in these patients. Further, many studies 
show atrophy of the extensor musculature in LBP sufferers. The intervertebral discs are 
richly innervated and may, like most other structures, yield warning signs which lead to 
pain generation when exposed to noxious stimulus such as anterior compressive forces, 
compatible with the above-mentioned factors. Based on the biomechanical evidence 
and the statistics, a postural cause of LBP, namely habitual lumbopelvic flexion (LPF), is 
very likely. Postural LPF is treatable, and a suggested approach for identification and 
intervention has been included in this paper.
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INTRODUCTION

Lower back pain has become a plague of the modern 
society.1 It is estimated that it is one of the most 
common causes of sick-leave and is thus causing a 
great financial burden upon society.2 Not making 
things easier, research is quite conflicted, and 
etiological consensus has not even remotely been 
reached; in fact, the World Health Organization 
states that a staggering 85% of all LBP is considered 
idiopathic.3 It is troubling and perhaps a paradox 
that modern medicine can perform brain surgery but 
is not able to resolve a seemingly simple issue such 
as low back pain, especially considered the massive 
amount of research that has been done in this regard.

Despite the above, a lot of evidence does point us 
to the most likely cause of LBP, if one is willing to 
follow the red thread. It is my experience that LBP 
has an obvious common denominator, and also often 

a relatively simple solution.

Granted, this paper presumes that one accepts the 
notion that excessive disc compression may lead to 
pain. The spinal discs are richly innervated, mainly 
by the sympathetic nervous system4-6 (Figure 1),  and 
may of course generate warning signals if irritated. 
Just like a paper cut is highly likely to cause a certain 
degree of pain, surely irritation the spinal discs may 
as well. This may explain why many experience pain 
even when no specific pathology is proven upon 
imaging; warning signals are generated to prevent 
injury. 

It has, however, been shown quite clearly that pain is 
complex and not well understood (e.g. in numerous 
papers by Moseley and others), and that we may 
respond differently to noxious input, and I am not 
disputing this. It is very well known that many 
imaging findings are asymptomatic, for example. 
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repeatedly to be caused by spinal flexion.10-17 In fact, 
it has been shown to be caused up to 30 times faster 
if there is 45° of spinal flexion.18 This mechanism is 
well known and largely accepted. Moderate to severe 
disc degeneration and herniations are a much more 
common finding in LBP than asymptomatic groups, 
especially those with the two pathologies combined.

Approximately 95% of disc injuries are also known to 
occur in the neutrally lordotic regions; the cervical 
and lumbar spinal segments. Only between 0,5-4% 
of disc injuries occur at the thoracic spinal segment, 
which is neutrally kyphotic.10 This implies that 
neutrally lordotic segments are more sensitive to 
habitual flexion than neutrally kyphotic segments 
are.

Further, studies show that reduced lumbar and 
sacral angles, i.e. reduced extension, are associated 
with disc injuries and degeneration.19-23 Moreover, 
disc injuries generally occur in the proximity of the 
pelvis, at the L4-S1 levels,10 strongly indicating that 
the lumbopelvic flexion may be the main influencing 
factor, and not necessarily the lumbar spine in 
isolation.24-26 

Disc pathology has also been associated with lighter 
but persistent loading patterns, whereas fractures 
have been associated with higher compressive forces 
(e.g. trauma).27 This may indicate that repetitive 

However, it is important to keep in mind that we still 
need to be able to provide treatment for those who do 
translate the noxious input into pain. And, although 
pain education is important in calming the patient 
down and may somewhat improve their quality of 
life, it is now being increasingly known that it may 
not resolve the patient’s actual pain perception. In 
fact, a recent meta-analysis states, and I quote their 
conclusion: “Evidence suggests that education 
programs are not recommended in preventing or 
treating neck pain as well as treating low back pain”.7 

This should, in my opinion, motivate us to keep 
looking for a cause for LBP, rather than blaming its 
majority on psychogenicity. That said, it is interesting 
to note that flexed postures and introverted 
personalities have been associated,8 possibly aiding 
in connecting of certain elements within the bio-
psycho-social modalities. What came first, the 
chicken or the egg?

ETIOLOGY

Several factors have been quite consistently showing 
up in patients with low back pain. Firstly, let us 
consider the perhaps most convincing fact, which is 
that virtually all disc herniations protrude posteriorly 
or posterolaterally.9 The common denominator 
is posterior herniation, which has been shown 

Figure 1:Nerve supply to the vertebrae; Source: Kallewaard et al., 2010
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motion and / or continuous (i.e. postural / habitual) 
loading patterns are present. These, if remained 
unaltered, may explain why so many patients have 
recurrent episodes of LBP, as the underlying cause 
has not been addressed.

Compatible with all of the above, cross-sectional 
studies show that atrophy of the spinal extensors 
occur in chronic low back pain patients, namely the 
multifidi, erector spinae, quadratus lumborum and 
psoas major muscles.28-33

These factors imply that a lack of spinal extension 
is the most likely cause of common disc pathology. 
More specifically, as I perceive it, a lack of postural 
lumbopelvic extension.

CONTROVERSIES REGARDING 
POSTURE

Posture and the correction of such has become a very 
controversial topic the recent years. It has been claimed 
that the importance of postural correctives have been 
disproven, and even that it may be detrimental to the 
patient’s selfesteem.34  However, postural factors may 
most certainly influence and how the intervertebral 
discs are loaded, as well as how greatly the spinal 
extensors engage habitually. Therefore, if one accepts 
the notion of discogenic pain, considering the wealth 
of biomechanical evidence with regards to LBP, 
it would in my opinion be quite unreasonable to 
disregard posture as a potential cause.

Unfortunately, there are some very important 
nuances that may easily misguide practitioners when 
evaluating when treating posture with their patients. 
It is often claimed that “anterior pelvic tilt”, is a 
common cause of LBP, but based on the evidence this 
may almost immediately be disregarded. The reason 
for this is that extension of the spine would cause 
anterior herniation of the nucleus, which is very rarely 
seen. Further, we would probably not see atrophy 
of the extensor musculature if this was to be true, 
and especially not a decrease in lumbosacral angles. 
Anterior pelvic tilt, also known as hyperlordosis can 
impossibly be a common cause of LBP, the evidence 
considered. It is my opinion that changing a patient’s 
pelvic alignment in order to reduce lumbosacral 
lordosis should be considered iatrogenic, and because 
this has been done for many years, one may start to 
understand why so many practitioners have become 
opponents of postural correctives.

Certainly, corrective strategies must be based on 
evidence and common sense, not on popular fallacy.

Another common cause of confusion is that these 

patients tend to have increased pain when going into 
lumbosacral extension. This is in fact a paradox, and 
the reason why it occurs is because anterior shearing 
(caused by flexion), will lead to posterior occurrence 
of the wound (annular rupture, nucleal protrusion). 
When going into a more extended lumbopelvic 
posture, although this will fundamentally resolve 
the underlying cause of the posterior wound (i.e. the 
habitual flexion), it will cause compression of the 
wound and thus also initial exacerbation of pain. This 
is completely harmless, and it is important to teach 
the patient that, so that they are not afraid to maintain 
an extended pelvis. Interestingly, slight flexion will 
often be perceived by the patient as soothing, but it is 
my opinion and experience that although soothing, it 
may be the cause of their problem in the first place.

Moreover, the “neutral zone” has been discussed 
many times, however its specific measurements 
are not well defined. I believe that the reason for 
this is faulty pelvic landmark measurements. The 
PSIS:ASIS pelvic measurements (i.e. horizontal 
alignment of these landmarks) is thought to represent 
neutral pelvic alignment, but rather it will often flex 
the lumbosacral spine and thus predispose the patient 
to injury, as habitual/postural flexion will increase. 
It is my experience that the most reliable pelvic 
measurement is to align the pubic symphysis (PS) and 
anterior superior iliac spine (ASIS) vertically,35,36 being 
careful not to mistake extension at the thoracolumbar 
junction (where we rarely see injuries) as lumbosacral 
extension. It must however be mentioned that pelvic 
morphology may somewhat differ,37 which is why the 
patients’ correctives should meet several criteria, not 
mere landmark measurements alone.

Further, with regards to so-called spinal neutrality, it 
has often been said that “If we cannot flex our spines 
then we will become immobilized”, and “the spine 
is designed for movement in all directions”, and this 
is used as an argument against the biomechanical 
approach to LBP. I, think these are good, but 
somewhat unnuanced statements, however. The 
problem is not to bend down to tie your shoes or pick 
up the kids, but rather to be situated in a constantly 
flexed posture. Moreover, if the spine was designed to 
do whatever we wanted to, so many people would not 
be struggling with recurrent LBP. Doubtlessly there 
is room for improvement.

Sensitization has also been offered as a potential 
explanation for chronic pain, however it is not 
reasonable to expect long lasting changes in pain 
levels if the proper intervention has not been 
implemented. May the wound on your finger heal 
if you keep cutting it? – Can the spine heal if it is 
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continuously misloaded? Controversial, yes, but in 
my experience the reality.

PELVIC MEASUREMENTS IN 
PRACTICE

In the image below it is easy to see that the pubic 
symphysis is far anterior to the ASIS. This would then 
imply that the patient is in the notorious posterior 
pelvic tilt (PPT). PPT fits well as a common cause 
of back pain, because it is compatible with all of the 
biomechanical studies cited in the etiology section 
(Figure 2). PPT will cause continuous flexion of the 
lumbosacral spine, thus also a decreased lumbar and 
sacral angle, potentially excessive compression the 
anterior intervertebral disc, and disengagement of 
the lumbosacral extensors (as they are antagonistic of 
lumbosacral flexion – also offering an explanation of 
why they atrophy in these patients).

In practice, the patient will present with a completely 
flat lumbosacral spinal segment. They may or may not 
be extended through the thoracolumbar junction (i.e. 
swayback posture, which is usually misinterpreted as 
anterior pelvic tilt), but the LS will be flexed and will 
look flat, which is usually confirmable by kneeling by 
the side of the patient (patient will be standing during 
the assessment) and measuring the vertical alignment 
between the given landmarks (PS:ASIS vertically), 

where the PS will be most likely be found anterior to 
the ASIS. Upon palpation of the lumbosacral erector 
spinae, asymmetry will usually be seen from, and 
caudal to the L4 level. Commonly the LS erectors will 
be soft and disengaged in this area, and there may also 
be swelling and/or connective tissue densification.38 

In the image below (Figure 3), a male subject with 
conspicuous flat-back posture and posterior pelvic 
tilt is seen. This is a quite common structural 
presentation. Pay notice of the angle of the pelvis (i.e. 
the gluteal apex), as it is pointing obliquely caudally. 
It should point gently upward when the PS and ASIS 
are aligned, thus being much more extended than 
generally believed to be neutral, when in proper 
position.

This problem may be remedied by cueing the 
patient to relax their abdominals, and rather extend 
the pelvis until the PS and ASIS are vertical, the 
gluteal apex is angled gently up, and the lumbosacral 
erectors are palpably active in standing posture. The 
patient will feel that he or she is now required to use 
these muscles, often confirming that they were not 
used previously. This may be considered a permanent 
change, not an exercise.

To supplement this change, exercises may be 
prescribed for the erector spinae, multifidii, quadratus 
lumborum and psoas major muscles.

Figure 2: Pelvic axes in relation to midsacral point; Source: 
Lee et al., 201226

Figure 3: A typical flat-back posture and posterior pelvic 
tilt seen in a patient with LBP (Source: Hildebrandt et al., 
2017)
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CONCLUSION

Based on the evidence, a strong biomechanical 
influence in the pathogenesis of LBP is indisputable, 
and it is my opinion that it must be recognized. Based 
on the evidence it cannot be claimed that a postural/
biomechanical cause of LBP has been disproven, as 
the evidence is clearly compatible with these factors. 
It is, however, more or less disproven that excessive 
lordosis is a common cause of LBP; there is very little 

evidence to suggest this.

Whether or not discogenic pain is real may remain 
controversial for now. If one, however, accepts 
discogenic pain as factual, then certainly the evidence 
indicates flexion as the most probable cause of LBP. It 
is the author’s experience that LBP may be relieved by 
increasing postural / habitual lumbopelvic extension.
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