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Introduction

Definition of Chronicity: Characterised
by long duration. The state of being
chronic [1]. Chronic low back pain (CLBP)
is frequently taken as pain lasting longer
than six weeks [2].

In the absence of frank tissue damage
and other than where nerve injury is in-
volved, it has proven difficult to subdivide
much low back pain (LBP). This has
given rise to the heterogeneous diagnos-
tic grouping often referred to as non-
specific lower back pain. Research has
shown that where this pain is of shorter
duration it responds more quickly and to
different treatments than when it is longer
lasting. Thus it is increasingly treated as
two different if linked conditions and
guidelines for their management drawn
up separately.

It is believed that chronic non-specific low
back pain (CLBP) is not linked to any
persisting tissue damage [2]. Precipitating
injuries if any, having repaired naturally
within the first six weeks of the pains on-
set.

The processes involved in CLBP can be
viewed as being mechanical, neurologi-
cal, psychological, social and genetic.

Mechanical

Motor control is a dynamic strategy that
refers to the generation and co-ordination
of an appropriate sequence of
movements. It is a controlling system
that determines the requirements for
movement and stability and produces ap-
propriate strategies to move the trunk and
limbs in a balanced, efficient and co-
ordinated fashion. In many with CLBP
there is good evidence of altered motor
control and some anatomic changes such
as wasting of the multifidus muscle [3].

Functional changes that appear common
across many people with longstanding
LBP include:

. Loss of normal ‘variability’ of gait,
with the motion being less smooth,
shorter steps, wider feet placement
and reduced arm swinging. This is
thought to be because the higher
centres are taking over responsibil-
ity for some normally ‘automatic’
functions from the cerebellum, pos-
sibly through fear of pain or as a
consequence of a reweighing of
sensory input due to a deterioration
of its reliability [4]. This is important
because a reduction in the number
of available motor patterns makes
the system much less adaptable
should unexpected stresses be en-
countered, such as slipping, sudden
loading or rapid changes of direc-
tion [5]. Lamoth showed that in-
duced pain, and fear of pain in
healthy subjects has effects on
erector spinae EMG activity during
walking, but that this spared other
muscles, leaving global trunk kine-
matics unaffected [6]. The sugges-
tion being that the altered gait ob-
served in CLBP patients is probably
an evolved consequence of a last-
ing pain related to cognition, rather
than a simple immediate effect.



Likely to be related to this loss of
variability in gait, are the findings
Bruno et al have reported into the
firing patterns of muscles (erector
spinae, gluteus maximus and ham-
strings) during a prone hip exten-
sion test. They showed that whilst
there was no fixed pattern that
could differentiate LBP and non-
LBP subjects, LBP patients have
greater consistency of the pattern
compared to non-LBP subjects [7].

Poor postural control, with a
changed strategy involving increas-
ing use of large muscles at the ex-
pense of the inter-segmental ones.
In CLBP patients these longer mus-
cles show delayed onset but with
increases in intensity and duration
of contraction [3, 8, 9]. This is
probably due to a combination of an
imprecise internal estimate of body
position due to reduced accuracy in
the sensory integration process,
and a perception of threat to the
back causing tighter evaluative con-
trol over the postural strategy [4, 10,
11].

Deficits in proprioception including a
reduced ability to reposition joints to
a target position (joint position
sense) and reduced ability to detect
movement (kinesthesia) [12, 13].

Reduced activity of the multifidus
muscle with resultant atrophy of the
muscles close to the site of pain.
This is because of changes in corti-
cospinal nerve signalling rather than
local factors such as tissue dam-
age, or reflex arcs within the spinal
chord [14]. In patients presenting
with a unilateral pain distribution the
pattern of atrophy is specific to both
vertebral level and side [15].

. Generalised disturbance of higher
level information processing in the
motor control systems. This causes
alterations in co-ordination of mo-
tions across the whole musculo-
skeletal system. An example being
decreased ‘preparatory and trig-
gered’ reactions in the biceps bra-
chii muscles prior to the upper limb
accepting a load in patients with
lower back pain [16].

. Impaired function of joints may oc-
cur through local adhesions or
changed muscular activity. This
may, particularly if spinal motor
units are involved, directly contrib-
ute to the perpetuation of pain sig-
nalling [17, 18].

Psychological & Behavioural

Until the 1980’s back pain was consid-
ered to be a largely physical and func-
tional problem but a growing body of pub-
lished work began to illustrate the influ-
ence of non-physical factors on the out-
come of treatment. This was crystallised
in the Volvo award winning paper by
Waddell (1987) ‘A new clinical model for
the treatment of lower back pain’ [19]. In
this he called for psychological and social
factors to be considered when developing
the management plan for individuals with
LBP.

The importance of psychological factors
in back pain is exemplified by work show-
ing that patients who avoid activity be-
cause of fear of causing pain or doing
more damage (fear-avoidance) are sub-
stantially more likely to have ongoing pain
a year later than those who do not. Psy-
chological factors have been shown to be
up to seven times more predictive of last-
ing symptoms that physical tests or other
factors drawn from case histories [20,
21].



In 1995 Vlaeyen et al drew together the
psycho-social evidence in the form of a
fear-avoidance model to explain the pro-
gression of an acute back problem into a
chronic one [22]. This describes how in-
dividuals exposed to a painful back prob-
lem, most likely in the form of mild tissue
trauma, have two options for coping; In
the first they are not overly concerned by
their pain and continue largely normal ac-
tivity even if this increases their discom-
fort temporarily. Because they are able to
perform these activities they are reas-
sured and persist whilst the initiating in-
jury heals leading to recovery.

The second route is for the pain to evoke
concern and anxiety often associated
with catastrophic thoughts of further
damage and lasting disability. This cogni-
tion, linked to aberrant beliefs about the
natural history of back pain, leads to fear
of further harm and results in a change in
behaviour tending away from perceived
threatening activity. Because avoiding ac-
tivities prevents (in the patients mind) the
realisation of the catastrophically imag-
ined outcome, these beliefs and avoid-
ance behaviours are maintained and the
underpinning aberrant beliefs reinforced.
This results in further reductions of activ-
ity. In the model this leads to persisting
pain (chronicity), disuse, depression and
increasing disability; all enduring even
after the initiating injury has settled.

That avoidance behaviour is always
learnt is key to understanding the model
in a clinically useful way. This learning
may be through direct experience (once
bitten afterwards shy), vicariously via in-
formation received (i.e. being told, read-
ing, hearing stories) or through observa-
tion (possibly watching others pain be-
haviour) [23]. The development of inap-
propriately negative beliefs and under-
standing relating to pain and its possible

consequences is called catastrophisation.
This is felt to be a precursor to pain re-
lated fear; with fear going on to cause
avoidance behaviour, reducing activity
and resultant disability [24].

Because it is anticipation of pain which
triggers the avoidance behaviour, and not
the experience of pain its self, individuals
do not test activities so challenging the
belief that they will be painful. Therefore
there is less chance that incorrect as-
sumptions will be corrected and so un-
helpful expectations may be maintained.

Latterly adjustments have been sug-
gested to the fear-avoidance model to
separate the effects of anxiety from fear
and to include the role of functional self
efficacy (belief in ones ability to complete
a task) [25, 26]. However whether these
are academic or will be shown to be clini-
cally useful amendments has not been
demonstrated.

As well as affecting activity, beliefs and
understanding influence LBP patient’s
posture and patterns of motion. This is
illustrated by Moseleys’ work showing the
way that LBP subjects carried themselves
was unrelated to the duration or amount
of pain but rather was directly related to
their perception of their problem [11].

Patients perception of pain and their re-
sponse to it occurs within the framework
of their individual lives. Other psychologi-
cal factors that may or may not predate
the pain will play a significant part in their
response. This includes emotional state,
the presence and severity of anxiety or
depression (distress) and any personality
disorders [21]. In particular the degree of
distress has been negatively correlated
with outcomes of LBP treatment. [27 -
29].

Social



Relationships with others provides strong
motivation, with profound influences on
activities. In LBP these can be positive or
can encourage inappropriate activity
avoidance either directly, or as a secon-
dary gain [30]. Concern with returning to
any group after a period of absence can
be frightening, the more so the longer the
absence, this is felt to be a partial expla-
nation of the difficulties in getting the long
term sick back into the work place [31].

Neurological

In CLBP neurological hypersensitivity to
pain impacts on the system at three lev-
els; peripheral sensitisation, central sen-
sitisation and altered pathways within the
higher centres.

Peripheral sensitisation

Most peripheral sensitisation is short last-
ing and related directly to stimulus or the
effects of local inflammation. It may en-
dure where a nerve axon is traumatised
(nociceptive pain) where ongoing irritation
produces enduring sensitisation of the
nerve both in its tissue terminal and cen-
trally.

Central sensitisation

Central sensitisation is an increase in the
excitability of neurones within the central
nervous system, so that normal inputs
begin to produce abnormal or exagger-
ated responses.

Mechanisms for sensitisation within spi-
nal cord include:

. A constant intensity, yet prolonged
or repetitive input from nociceptors
resulting in an increasing intensity
of signalling up the spinal chord to
the mid brain. This occurs as wide
dynamic range (WDR) second order
neurones within the dorsal horn be-

come adaptively more sensitive to
nociceptive input [32].

. The receptor field of dorsal horn
neurones expand when adjacent
WDR neurones become responsive
to stimuli (noxious or not) to which
they were previously unresponsive.
Low-threshold sensory fibres acti-
vated by very light touch of the skin,
for example, begin to activate WDR
neurones in the spinal cord that
normally only respond to noxious
stimuli. As a result, an input that
would usually evoke an innocuous
sensation now produces pain.

. Profound stimulation of sensory
nerves results in enduring sensitivity
to noxious sensation [33]. In his
original experiments Wall showed
that musculoskeletal afferent stimu-
lation produced significantly longer
lasting central excitability than did
cutaneous. The increased excitabil-
ity is typically triggered by a burst of
activity in nociceptors (such as that
evoked by an injury), which alter the
strength of synaptic connections be-
tween the nociceptors and the neu-
rones of the spinal cord (so-called
activity-dependent synaptic plastic-
ity). This process is thought to be
responsible for persisting tender-
ness after deep tissue trauma or
surgery.

Dorsal horn hypersensitivity is damped by
interneurons acting to inhibit nociceptive
signalling. These are controlled in large
part by signals descending from brain-
stem nuclei (nucleus raphe and reticular
formation). Their are two mechanisms for
this; a tonic inhibition causing general
damping, ensuring only persistent no-
ciceptive signals are passed upwards and
more profound ‘descending noxious in-
hibitory control’ (DNIC). In DNIC collat-



eral's from ascending second order no-
ciceptors act in the brain-stem producing
descending inhibition throughout the
system, other than at their level of activa-
tion. They thus ensure that when no-
ciception arrives at the higher centres it is
carrying specific information about the
origin of painful stimuli.

The descending pain control mechanisms
primarily use opiate based neurotransmit-
ters. With enduring pain states there is
an increase in the gene expression of the
neuropeptide cholecystokinin (CCK) and
its receptor protein within the dorsal horn.
CKK inhibits the effectiveness of opiates
used by descending inhibitory pathways
and thus has a role in persisting pain by
reducing second order pain inhibition
[34].

Altered pathways within the higher
centres

The limbic system is the final relay in the
nociceptive pathways before the con-
scious appreciation of pain, it also acts in
co-ordinating motor signals sent from the
higher centres downwards. It plays a role
in the gating of pain, and is responsible
for generation of emotion and associated
physiologic changes. Importantly through
the cingulate cortex it ascribes suffering
to pain. From a neuro-anatomic perspec-
tive, the 'mind-body interaction' may be
considered to largely arise in the limbic
system [35].

Hyper-vigilance in the in the limbic
system has been described as a partial
explanation of chronic pain.

Cognitive behavioural therapy for patients
with chronic pain has been shown to re-
duce electrical activity in the limbic
system. Where limbic activity changes
are seen they have been accompanied
by significant improvements in pain and

psychological functioning (e.g. anxiety,
worry) [36].

McDermid and others demonstrated that
chronic pain patients have a heightened
sensitivity to pain (lower threshold and
tolerance) because of increased attention
to external stimulation and a preoccupa-
tion with pain sensations; states that are
mediated through limbic activity [37, 38].

Limbic system hyper-vigilance results in
increasing activity within pain processing
pathways in the central nervous system.
Fibres from the limbic system interact
with the descending pain inhibitory path-
ways originating in the periaqueductal
grey and flowing through the brain stem
nuclei.

Limbic dysfunction also manifests as an
abnormal efferent in-nervation of muscu-
lature, both visceral and somatic. The
musculature undergoes tonic contraction
as a result of limbic efferent stimulation,
which may generate a further sensation
of pain [39].

Interestingly Zhuo postulates that the
formation of enduring synaptic links
called long term potentiation (a form of
neural memory), within the limbic system,
may be a new model for understanding
central sensitisation related to chronic
pain, as well as pain-related cognitive
emotional disorders [40].

Genetic factors

The literature has limited yet growing evi-
dence for the role of inherited factors in
increasing the chance of individuals de-
veloping severe or enduring LBP [41, 42].
Currently implicated are genetic links that
predispose towards the production (or
not) of an endogenous muscle relaxant ,
and a predisposition towards developing
major depression when back pain occurs
[43, 44]. There is also convincing work on



the role of genetic influences affecting
disc degeneration [45].
Discussion.

Chronic low back pain is a very compli-
cated condition involving a wide range of
different yet highly linked processes (fig-
ure 1).

The sensitisation of the spinal chord to
pain is a natural and useful process facili-
tating the repair of damaged tissues by
minimising further stresses upon them.
However increased pain signalling from
the dorsal horn may persist long after an
injury has healed if there is a reduction in
the normal damping mechanisms or on-
going nociceptive stimulation. Ascending
inhibition of WDR cells through mechano-
receptor afferents action, via Renshaw
interneurons, may be subdued in CLBP
because of reduced movement [fear-
avoidance, motor unit dysfunction, stiff/
poorly co-ordinated movement patterns,
increased muscular tone or adoption of
sick roles] [46]. Descending inhibition
may be reduced when there is hyper-
vigilance in the limbic system [anxiety,
distress or depression] or if CCK is being
produced in the dorsal horn.

Most of the processes resulting in no-
ciceptive afferent stimulation of the WDR
cells will resolve quickly once external
stimulus, local inflammation and tissue
healing has occurred, however where
there is direct irritation to a nerve axon
(neuropathic signalling) continuing sensi-
tisation will occur both centrally and in its
tissue terminals. Additionally nociceptive
afferent stimulation may continue if mus-
cles are maintained in a state of tension
[through limbic hyper-vigilance or altered
posture], where tissues are stressed be-
cause motions are uncoordinated or in-
appropriate amounts of muscle contrac-
tion used through aberrant motor control
strategies [changed central pathways &

attempted cognitive control over move-
ment]. Poorly co-ordinated motions may
precipitate the picking up of further micro-
trauma as a consequence of not being
able to respond quickly enough to unex-
pected external pressures.

It appears highly likely that the human
system can be pre-loaded towards an
exaggerated response to LBP. If an indi-
vidual has been exposed to models of
enduring suffering or disability through
observing others or ‘folk memories’, then
their beliefs and understanding can set
them up towards fear-avoidance and un-
due anxiety. This and prior experiences
with pain and iliness will colour their per-
ceptions of the possible consequences of
LBP [catastrophisation]. Social roles ena-
bling time to rest or avoid activity may set
up negative behaviours, as illustrated by
those able to claim sick pay reporting
more enduring pain and disability than
self employed individuals. Genetic factors
are starting to be identified with pre-
dispositions towards prolonged muscle
spasm and extreme psychological reac-
tions to pain. There is no hard evidence
for mechanical predisposition towards
chronicity, however delayed trunk muscle
reflex response to postural challenges is
a pre-existing risk factor for LBP [47]. As
alterations in motor control are a feature
of chronicity it would appear likely that
where this type of change exists in
healthy subjects who then go on to de-
velop LBP their problems will be more
complicated from day one.

The health care professions can, and in
the past have been responsible for en-
couraging chronicity in LBP. Until the mid
1980’s bed rest and pain avoidance was
standard advice. Even today many pro-
fessionals and professional organisation
use unqualified statements like the ‘Don’t
forget - pain is a warning sign — do not



ignore it’ seen in some European chiro-
practic publications. Failed treatment of
any type can lead patients to the assump-
tion that their problem is complicated and
potentially serious. The language used to
discuss a problem may also have unex-
pectedly negative effects - telling a pa-
tient they have ‘a little wear and tear’ may
be meant to reassure, but for some it can
create images of destruction and break-
down leading to increased anxiety and
catastrophisation.

Summary

The timing of exactly when a back pain
moves from acute to chronic looks less
likely to be a simple matter of chronology
and more likely to vary between individu-
als. Most people with an enduring pain
will eventually develop coping strategies
and often this will tend towards avoiding
unpleasant sensations. However for
some if they find the initial severity of the
pain frightening, possibly because it is so
far outside their previous experiences, or
because of the unpredictability of the
muscular spasms so often part of LBP,
then the response may tend toward
chronicity very early [activity avoidance,
stiff movement, poor co-ordination &
hyper-vigilance]. If work or domestic part-
ners react to the pain insisting on avoid-
ance of potentially painful activities [for
reasons of kindness or concerns of litiga-
tion] this can encourage a sick or de-
pendent role developing. Where this en-
ables a patient to avoid tasks they find
unpleasant giving them secondary gain it
creates further disincentive towards
activity/recovery.

The division of back pain by time alone
appears overtly simplistic and is a conse-
quence of inadequate information into
how to identify characteristics within indi-
viduals likely to lead to enduring pain and
disability early in their presentation.

Hopefully this will be corrected in time
through further research.

Some people are set up for chronicity be-
fore the pain starts, others develop it very
soon after the conditions onset, a third
and possibly the largest group drift into it
after suffering for a month or so because
they, possibly with the unwitting conniv-
ance of others round them or their health
advisors, mismanaged the original prob-
lem.

For most people LBP is a short lived in-
convenience. Even when severe if the
patient can be given appropriate informa-
tion to disarm or prevent fear and anxiety,
and if they can keep their motor systems
functioning then the chance of chronicity
can be dramatically reduced.

Figure 1. Interrelations of processes in-
volved in maintaining lower back
pain. J Field
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