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ABSTRACT

Low back pain (LBP) is a prevalent musculoskeletal disorder and a leading cause
of disability globally, affecting individuals across all age groups. This condition
arises from a variety of factors including poor posture, sedentary lifestyle, spinal
degeneration, and nutritional deficiencies. Effective prevention and management
of LBP require a holistic, multidisciplinary approach. This paper explores the
significance of ergonomic practices, dietary strategies, weight management, and
regular exercise in reducing the incidence and severity of low back pain. Nutritional
components such as calcium, vitamin D, magnesium, and anti-inflammatory foods
play a critical role in supporting spinal health. Concurrently, exercise programs
focusing on core strengthening and flexibility have been shown to enhance lumbar
stability and prevent recurrence. Evidence from clinical and epidemiological
studies supports the integration of lifestyle modifications into both preventive and
therapeutic frameworks. By correlating these interventions with current research,
the discussion emphasizes the need for sustainable, non-pharmacological strategies
to mitigate the burden of low back pain and improve long-term outcomes.
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INTRODUCTION

Low back pain (LBP) is more than just a
nuisance it’s a global public health concern
that affects people across all age groups and
lifestyles. Whether it’s a dull ache after a long
day or a sharp spasm that restricts movement,
low back pain is something most people will
experience at some point in their lives. But
how common is it, what causes it, and what’s
happening beneath the surface.

Low back pain (LBP) arises from a complex
interplay of mechanical, lifestyle, medical,
and psychosocial factors. Mechanical causes
are the most prevalent, often involving
muscle or ligament strain, disc degeneration,
herniation, or spinal abnormalities such as
spondylolisthesis and spinal stenosis. Lifestyle
related contributors, including prolonged
sitting, poor posture, obesity, and smoking,
can exacerbate strain on the lumbar spine
and hinder spinal health. Medical conditions
such as arthritis, osteoporosis, infections like
spinal tuberculosis, and tumors can also lead
to persistent or severe back pain. Moreover,
the psychosocial dimension plays a critical
role, with stress, anxiety, depression, and poor
sleep often amplifying pain perception and
contributing to chronicity. This multifactorial
nature of LBP underscores the need for a
comprehensive, individualized approach to
diagnosis, prevention, and treatment.

Low back pain (LBP) arises from a
multifactorial set of influences that go beyond
mere physical strain. Musculoskeletal and
mechanical issues are primary culprits,
including muscle or ligament strain from
sudden movements or lifting, herniated or
bulging discs that irritate spinal nerves, and
degenerative disc disease linked to aging.
Other structural problems such as facet joint
dysfunction and spondylolisthesis further
contribute to spinal instability and discomfort.
Lifestyle and postural factors also play a crucial
role: poor posture, sedentary behavior, obesity,
and improper lifting techniques all impose
additional stress on the spine and weaken
core support. Underlying medical conditions
such as spinal stenosis, osteoarthritis,
ankylosingspondylitis, and even kidney
disorders can manifest as or aggravate back
pain through direct or referred mechanisms.
Moreover, psychosocial and emotional

factors like stress, anxiety, depression, and
occupational dissatisfaction can amplify pain
perception, increase muscle tension, and
hinder recovery.

Beyond the visible and structural aspects,
LBP is deeply rooted in biochemical changes
that govern pain onset and persistence.
Inflammatory mediators such as cytokines
(IL-1B, IL-6, TNF-a), prostaglandins (PGE2),
and bradykinin are released during injury
or disc degeneration, heightening pain
sensitivity and promoting immune activity.
Simultaneously, oxidative stress driven by
the accumulation of reactive oxygen species
(ROS) damages cellular structures and disc
matrix components, impeding regeneration
and perpetuating degeneration. In chronic
pain states, neurochemical changes in the
nervous system become prominent. Elevated
levels of neurotransmitters like substance P,
glutamate, and brain derived neurotrophic
factor (BDNF) intensify central sensitization,
while dysregulation of endogenous opioids
reduces the body’s natural pain control. Within
the disc itself, a biochemical shift occurs:
water-retaining proteoglycans like aggrecan
diminish, Type II collagen is replaced by
stiffer Type I, and matrix metalloproteinases
(MMPs) degrade extracellular components,
accelerating disc collapse and stiffness.

Emerging research on  biochemical
biomarkers such as CRP, IL-6, NGF, COMP,
IL-8, and MMPs offers new avenues for precise
diagnosis and personalized treatment of LBP.
These markers not only indicate inflammation
and disc degeneration but also guide
therapeutic strategies. Treatment implications
now extend beyond traditional pain relief.
Anti-inflammatory agents like NSAIDs and
biologics target cytokines; antioxidants combat
ROS; and innovative approaches such as
gene therapy and regenerative medicine aim
to restore disc integrity. Neuromodulators,
meanwhile, can influence neurotransmitter
activity to reshape pain perception. Equally
important is the mind-body biochemical
connection: chronic stress disrupts healing via
elevated cortisol, while imbalances in serotonin
and dopamine lower pain thresholds and
affect mood, reinforcing the chronic pain cycle.

In conclusion, low back pain is not merely
a product of strained muscles or degenerative
discs it is a dynamic, multilayered condition
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and personalized approaches to prevention
and treatment, ultimately aiming to reduce
disability and improve quality of life for
millions affected worldwide.

involving mechanical dysfunction, lifestyle
habits, biochemical cascades, and emotional
well-being. A comprehensive understanding

of these factors paves the way for more holistic

Table 1: Significant Blood Parameters in Low Back Pain Evaluation

Blood Test What It Indicates

Possible Related Conditions

Erythrocyte Sedimentation Rate (ESR) Inflammation

C-Reactive Protein (CRP) Acute-phase inflammation

White Blood Cell Count (WBC) Immune response or infection

HLA-B27 antigen

Alkaline Phosphatase (ALP) Bone turnover or metastases

Calcium / Phosphorus / Vitamin D Bone metabolism
Rheumatoid Factor (RF) / Anti-CCP / ANA Autoimmune activity
Prostate-Specific Antigen (PSA) Prostate cancer marker

Creatinine / BUN Kidney function

Genetic marker for spondyloarthropathies

Infections (e.g., discitis), malignancy,
inflammatory spondyloarthropathy

Infections, inflammatory arthritis,
systemic illness

Osteomyelitis, epidural abscess,
systemic infection

Ankylosing spondylitis, reactive
arthritis

Bone metastases, Paget’s disease
Osteoporosis, osteomalacia
Rheumatoid arthritis, lupus

Possible metastatic cause of LBP

Referred pain from kidney disorders

Table 2: Spinal Cord and Nerve Associations with Low Back Pain

Condition Spinal Cord or Nerve Involvement

Common Symptoms

Compression of nerve roots

Lumbar Disc Herniation -
(e.g., sciatic nerve)

Narrowing of spinal canal compresses

Spinal Stenosis . .
P ! spinal cord or caudaequina

Compression of the caudaequina at the

CaudaEquina Syndrome lower end of the spinal cord

Spinal Tumors or Metastases Can compress spinal cord or nerves

Inflammatory compression or invasion of

Spinal Infections (e.g., abscess, discitis) spinal tissues

Slipping of a vertebra that can pinch

Spondylolisthesis spinal nerves

Direct injury to the spinal cord or nerve

Trauma (e.g., fracture, dislocation) roots

Inflammatory or demyelinating diseases

Multiple Sclerosis / Transverse Myelitis of the spinal cord

Radiating leg pain (sciatica), numbness,
tingling, weakness

Pain with walking, relief when sitting or
bending forward, leg weakness

Saddle anesthesia, bowel /bladder
dysfunction, leg paralysis

Progressive pain, night pain, weakness,
sensory loss
Severe pain, fever, neurological signs
Local back pain, nerve impingement
symptoms

Immediate pain, possible paralysis or
sensory loss

Back pain, weakness, sensory changes,
bowel/bladder issues

Low back pain (LBP) and the spinal cord are
closely related because the spine especially the
lumbar region houses and protects the spinal
cord and its nerve roots, which are critical to
sensation and motor control in the lower body.
While most LBP cases are mechanical and
involve muscles, discs, or joints, certain types
of LBP are directly associated with spinal cord
or nerve root involvement, leading to more

serious neurological symptoms.

When Are Blood Tests Especially Important?

Blood work is typically indicated when LBP is
accompanied by:

Fever or chills
Unexplained weight loss
Night pain unrelieved by rest
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Neurological deficits
Age >50 with new-onset pain
History of cancer or immunosuppression

Failure to improve with conservative therapy

Key Neurological Signs Suggesting Spinal
Cord Involvement

Numbness or tingling in the legs or feet
Weakness or paralysis in the lower limbs
Changes in reflexes (hyperreflexia or areflexia)
Loss of bowel or bladder control

Gait disturbance or unsteadiness

Saddle anesthesia (loss of sensation in the
buttocks/perineum)

Diagnostic Tools for Spinal Involvement

MRI Spine - Best imaging for cord, disc, and
soft tissue pathology

CT Scan - Detailed view of bony structures

Electromyography (EMG)/Nerve conduction
studies - Assess nerve root function

Neurological examination - To evaluate
sensory, motor, and reflex changes

Preventive Measures for Low Back Pain

Preventing low back pain involves a
combination of maintaining good posture,
strengthening core muscles, and adopting
healthy lifestyle habits. Regular physical
activity, particularly exercises that target the
abdominal and back muscles, helps to support
the spine and reduce strain. Proper lifting
techniques such as bending at the knees and
keeping the object close to the body can prevent
mechanical stress on the lower back. Ergonomic
modifications in the workplace, including
supportive chairs and adjustable desks, can
minimize the risk of pain related to prolonged
sitting. Maintaining a healthy weight reduces
the load on the spine, while avoiding smoking
improves blood flow to spinal structures
and supports healing. Additionally, staying
mindful of body mechanics during daily
activities, ensuring adequate rest and sleep,
and managing stress can further contribute
to spinal health. These preventive measures,
when practiced consistently, can significantly
lower the risk of developing chronic or acute
low back pain.

Diet for Prevention of Low Back Pain

A well-balanced diet plays a vital role in
preventing low back pain by supporting
bone health, reducing inflammation, and
maintaining a healthy body weight. Calcium
and vitamin D are essential nutrients for strong
bones and vertebrae; foods like dairy products,
leafy greens, fortified cereals, eggs, and fatty
fish help meet these needs.® Magnesium, found
in nuts, seeds, whole grains, and legumes,
supports muscle and nerve function,'* while
vitamin K (from green vegetables like spinach
and broccoli) aids in bone metabolism.®> Anti-
inflammatory foods such as berries, turmeric,
ginger, green tea, and omega-3-rich fish like
salmon can reduce chronic inflammation that
may contribute to back discomfort.”

Avoiding processed foods, excessive sugar, and
refined carbohydrates is equally important, as
these can promote inflammation and weight
gain.'® Hydration is also key drinking plenty of
water helps maintain spinal disc integrity and
prevent stiffness."” Overall, a nutrient dense,
anti-inflammatory diet not only supports
spinal health but also helps manage body
weight, reducing stress on the lower back.

DISCUSSION

Low back pain remains one of the leading
global causes of disability, significantly
impacting quality of life and productivity
across populations. According to the Global
Burden of Disease Study (2021), low back pain
is the top cause of years lived with disability
worldwide, particularly in working-age
adults.” Prevention strategies are increasingly
supported by evidence-based research. Studies
emphasize that maintaining spinal alignment
through ergonomics and posture awareness is
critical in both occupational and daily settings.*
Diet also plays a foundational role in spine
health. Research by Holick (2007) and Calder
(2006) supports the role of vitamin D and
omega-3 fatty acids in reducing inflammation
and promoting musculoskeletal resilience.?'*
Weight control through diet helps reduce
biomechanical stress on the lumbar spine, as
documented in lifestyle intervention studies .

Physical exercise remains a cornerstone of
low back pain prevention and management.
Clinical trials show that core stabilization
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exercises, aerobic activity, and flexibility
training significantly reduce the incidence
and recurrence of LBP episodes*. A 2016
Cochrane review concluded that exercise is
more effective than passive interventions in
preventing future back pain and disability.”
Thus, a multidisciplinary approach integrating
diet, posture, weight control, and regular
exercise reflects the current scientific consensus
on preventing and managing low back pain,
supporting a shift from pharmacological to
holistic care models for long-term relief and
spine health.

CONCLUSION

Low back pain is a common and often
debilitating condition that affects individuals
of all ages, stemming from causes that range
from poor posture and muscle strain to spinal
disorders and systemic diseases. Prevention
of low back pain involves a multifaceted
approach that includes maintaining proper
posture, using ergonomically supportive
furniture, and avoiding excessive strain on the
spine. A nutrient-rich, anti-inflammatory diet
plays a crucial role in maintaining spinal health
by supporting bone density through calcium,
vitamin D, magnesium, and vitamin K, and
reducing inflammation through omega-3 fatty
acids and antioxidant-rich foods. Controlling
body weight is equally important, as excess
weight can increase pressure on the lumbar
spine. Regular physical activity, particularly
core-strengthening and flexibility exercises
such as yoga, swimming, and walking,
enhances spinal support and prevents stiffness.
Together, these lifestyle modifications not only
alleviate existing discomfort but also build
resilience against future episodes of low back
pain, promoting long-term musculoskeletal
health and improved quality of life.
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