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Introduction

Low back pain (LBP) is considered to be a significant
musculoskeletal disorder,™ and it might be to be referred as low
back disorders because a lot of information that highlight the
significance of this problem at workplace are coming from
epidemiological studies where this problem is defined differently
ranging from trouble or discomfort at lower back to an actual
injury in the lower back . So, stemming from these
epidemiological studies, it is clear that low back disorder is very
prevalent at workplace, and there are reports in terms of lifetime
prevalence of low back disorders to be as high as 80%, like
suggesting that pretty much most of workers experience low back
disorder viewing their work lifel*!.

Looking at labor statistical data, it could be observed that
occupations and jobs that are associated are very physically
demanding, the incidence of low back pain disorder is high among
them,"! but again equally low back pain is seen and reported in
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occupations that are not physically demanding and pretty much
sedentary ©°. As far it relates to the cost associated with low back
disorder at workplace or cost associated with missed work days,
productivity loss, and if there is requirement for replacing their
workers, there is going to be cost associated with worker
replacement °/.

Prevention of low back disorder at workplace is an
extremely challenging task and that is primarily because the exact
cause of low back disorder cannot be determined . In such
situation, the majority or the most of the prevention efforts at
workplace are focused on managing the known risk factors or
work-related risk factors for low back disorders ®. These risk
factors can be categorized at being like work-related and non-work
related. Among the non-work related risk factors there are risk
factors that are essentially personal risk factors ). For example,
gender was identified as a risk factor for low back disorders
because of the evidence that suggests that the risk of experiencing
low back disorder is higher among females as compared to males
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[ On the other hand, the work-related factors can be categorized
as either being physical risk factors or psychosocial risk factors ™.
For instance, whole body vibration is a known risk factor for
experiencing low back disorder . On the side of the psychosocial
risk factor, a number of factors have been identified, such as stress,
job clarity, and social support [**!. These are considered to be
known and established risk factors that have been associated with
low back disorder. So, in the absence of any knowledge about the
exact cause of like different low back disorders that are observed,
pretty much preventive efforts are being focused on managing
exposure to these risk factors ™*!,

From a clinical perspective, low back disorder is significant
primarily at tis chronic stage and low back pain is considered or
defined as chronic depending based on the duration of time that
symptoms has been present "“'*l. There are different definitions
out there in terms of what chronic, non-chronic, acute, or sub-acute
is low back pain but the most recent definition by the National
Institute of Health (NIH) suggests that if the symptoms have been
present for more than the time during the past six months, the low
back pain can be considered as chronic low back pain. At its
chronic stage, low back pain is considered to be a leading cause of
disability, it is also associated with opioid abuse 3¢/,

Also, similar to prevention challenge, treatment of low back
pain is challenging because in most low back pain cases that are
seen by physicians, it is not possible to determine what is causing
that specific back pain case and they are being categorized as non-
specific low back pain I*”). So, in this situation, there are a number
of treatments available and pretty much the effects of these
treatments on a given patients is being guided by the symptoms
and by the effects on the level of pain and disability =%/, However,
a good thing regarding the clinical perspective is that the clinical
course of low back pain is pretty much for most of individuals is
favorable and after a few weeks they get recovered regardless of
what type of treatment they are receiving /.

The American College of Physicians and the American
Pain Society released a guideline flow chart for treatment of
patients with low back pain “”.. Early on this guideline, a given
patient is being screened for known or specific source of pain as
well as like to rule out any red flag. Once that is done, the patient is
categorized as non-specific, meaning that the specific cause cannot
be determined “!. The practice will involve asking the patient to
stay active and get pain medications if needed and then if the
patient is not getting better, the patient will get into a trial and error
report where they are being given different types of treatment
hopefully they respond to one of these treatments 1%,

Management of low back pain at workplace

When current condition in terms of management of low back pain,
whether at workplace or clinically is as follow . At workplace,
preventive efforts are primarily focused on managing exposure to
risk factors. For example, to reduce or eliminate exposure to risk
factor [**). The treatment efforts are primarily guided by the impact
of treatment on the symptom and then we look at systematic
reviews with the result coming from systematic reviews of
intervention that have been performed for preventing low back
disorder at workplace or look at the efficacy of treatment offered
for low back pain . Clinically, the outcome of the systematic
reviews are not satisfactory. One reason for such unsatisfactory
outcome is a lack of knowledge about the link(s) between exposure
to risk factors (receiving treatment) and experience of low back
pain. This gap is an area that scholars are trying to contribute
currently in research ™*°.
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Research Focus

To clarify more about research focus, it is significant to bring
attention to that in an individual’s experience of low back pain,
there is going to be three important element. One is going to be a
source of pain, a second is a sensing element, and also the third is
interpretation that is happening inside the person’s brain. So, what
scholars are mostly concerned in their research is that the low back
pain are the social problems that is located inside the low back pain
(24 Specifically, scholars are mostly concerned primarily with
potential source of pain within the lower back pain and like
actually mechanical source of pain and that is because lower back
tissues are very well innervated tissues particularly as related to the
spinal cord. Inter-verbal discs and facet joins are all innervated
structures and there are evidence out there that shows mechanical
loads, excessive force, excessive deformation can either directly
and indirectly stimulate these pain sensitive nerve endings or result
in experience of low back pain *°'.

Scholars tried to provide an accurate estimation of
quantification of lower back pain environment, the force and
information that is being experienced in the lower back tissue, and
as related to occupational low back pain, scholars are interested to
see how workplace factors, the identified risk factors for low back
disorder, affect mechanical environment inside the lower back
tissues.

Mechanical loading

The loads that are experienced, force and deformation experience
in the lower back tissue is directly determined by the
equilibrium and stability status of the spinal cord “°!. A spine
equilibrium is a balance between two sets of force; a force that is
inserted on the spine by the internal trunk tissue muscles, passive
tissue like ligaments and an external force making the other set of
force that is due to the weight of the trunk, weight of the hands and
head, and also if these structures are moving like fast or the inertial
component forces due to initial demand of these components. If the
person is having a physical interaction like lifting a load, the load,
an inertial demand due to that is a manipulated load 127130, the
balance between these two set of force around the spine is defined
to be spine equilibrium. When an individual will perform an
activity, they should generate enough muscle force to be able to
perform that activity and because of the deformation of the spine
that this other passive tissues that they cannot generate active
force, they also being involved in like that equilibrium and these
force inside them being considered load like loads inside the lower
back tissue is being affected by the equilibrium of the spine *.,

As related to the spine stability, the stability of the spine is
defined as a quality of spine equilibrium, so there are different
definitions for spinal stability in the literature or the clinical
definition of stability is quite different and they are based on
information coming from images obtained from patients,*” but
what we define as a spine instability is the characteristics of spine
equilibrium and that is the capacity of the system that provide
equilibrium to the spine in sustaining that equilibrium condition
despite internal and external perturbation /.

To explain more how stability of spine will affect the load
experience inside the lower back tissues, of a person is required to
lift a load from the floor, from an equilibrium perspective,**! if the
person requires to generate enough force inside the muscle to be
able to move the weight of the trunk, head, and hands, as well as
the weight of that object, and then by going to being able to move
them upward altogether. So the force inside these like muscles
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which determine the muscle forces, the first that are inside, the
ligaments due to stretching will be like the force that is same,™
but in the passive tissue and the vector sum of this internal and
external force will be representing a spinal force that is being seen
like inside the spinal tissue, but if that object that is being lifted by
the person (for example: unstable object filled with liquid), that as
soon as it is being lifted from the ground, the liquid start moving
around and just applying continuous perturbation to the system,
then the system will adopt a stabilizing strategy, such as
strengthening the core muscles by activating and co-activating , but
not only activating the extensor muscles, but abdominal muscles.
That strengthening of the core muscles, which result in the
experience of much larger load as needed, simply satisfying the
requirement of the spine %),

Biomechanical Assessment Methods

It is possible to do measurements of lower back tissue loads, but it
is extremely difficult and are significant ethical considerations.
Therefore, mechanical models have become much more attractive
for researchers **1.

Looking into the literature, there is a wide range of
mechanical models that are being used for studying load in the
lower back tissues. This range from simple rigid-body models that
they provide information about the physical and mechanical
demands of an activity and the lower back, and they do not provide
information about the internal tissue response. Some of these rigid-
body models are being integrated with some muscle models to just
get some estimate of how much muscle force are needed to balance
that mechanical requirement of the task 2.

Then, a level higher, there are some models that in addition
to muscle, also they recommends passive structures in equipment
that will keep the spine. These models pretty much work on the
basis of inverse dynamic method and the input to these models are
motion and force measured during the experimentation, and the act
is going to be the momentum at different level of lower back or
spinal column, as well as most required muscle force or
deformation or force generated by the passive tissues “?. The
majority of them are working on the basis of consideration of spine
equilibrium. There are few studies that have considered stability
requirements in estimating load in the side of the lower back °!.

Conclusion

The present study concluded that the management of low back pain
or low back disorder is a challenging task because of the inability
to determine the exact cause of low back disorder for a given case
or for a give patient, but there are a lot of information out there that
shows forces and information inside the lower back tissues they
can cause experience of back pain. There have been a lot of
advances in recent years in terms of quantification or
characterization of lower back mechanics that these can be
implemented to better characterize the impact of workplace factors
or treatments on lower back pain mechanics, and hopefully
eventually implemented these knowledge to design effective
interventions or more efficient treatments for low back pain
treatment.
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