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Low back pain is the world’s leading disability, but the etiology of the majority of low back pain is non-specific with no
known cause. Moreover, overuse of opioids to treat low back pain is a widespread problem. Many global populations
consume excess sodium chloride, which can lead to fluid overload in hypervolemia, and cause swelling and temporary
weight gain associated with low back pain. Numerous conditions comorbid with low back pain are also potentially
mediated by excessive salt intake, including migraine headache, hypertension, cardiovascular disease, venous
thromboembolism, liver disease, respiratory disorders, chronic kidney disease, pregnancy complications, and multiple
sclerosis.
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| 1. Introduction

For the past three decades, low back pain (LBP) has been the world-leading non-fatal cause of disability LI, burdening the
U.S. healthcare system with costs exceeded only by diabetes and ischemic heart disease 2. However, with the exception
of LPB arising from pathological mechanisms, specific causes of most LPB (~85%) are unknown B4, Discussing
management of non-specific low back pain, the Lancet noted that overuse of opioids, diagnostic imaging, and surgery
“remains a widespread problem” . Back pain (in general) is the second most common diagnosis for opioid prescriptions
in emergency departments, next to non-fracture injuries, and 45.2% of patients with back pain receive opioids 8. Other
researchers pointed out that although opioids have short-term analgesic effects in chronic back pain, “benefits for function
are less clear” 4. Furthermore, “complications of opioid use include addiction and overdose related mortality, which have
risen in parallel with prescription rates.” On the other hand, from a primary prevention perspective, the Lancet predicted
that novel approaches to identify and mitigate the cause of non-specific LBP have “potential to help the many people with
disabling low back pain worldwide” [,

Excess body weight has been associated with overall back pain 8, but not all overweight people have back pain, nor are
all people with back pain overweight, implying that other etiological factors are involved. Even highly conditioned athletes
commonly have low back pain from a “benign” source €. Additionally, low-quality dietary patterns with high intake of
sodium, saturated fat, and added sugars have been associated with spinal pain 1%, Excessive sodium in the body can
cause increased water retention in edema, which could affect tissues involved in LBP of young and old individuals,
regardless of body weight and health status.

| 2. Posterior Lumbar Subcutaneous Edema

Posterior lumbar subcutaneous edema (PLSE) affects deep perifascial soft tissue in the lumbar spine (lumbar vertebrae
L1-L5), which is commonly ignored as an incidental finding on spinal magnetic resonance images (MRI) L4, Importantly,
PLSE should not be confused with edema caused by serious trauma and injury. In addition to subcutaneous edema, a
case control study found that structures within the lumbar spine may also be affected by edema associated with LBP, such
as interspinous ligament edema, facet joint effusion, paraspinal muscle edema, as well as neocyst formation 12, An
important study limitation is that “there was no correlation between the lesions and the intensity of symptoms (degree of
pain)”.

Symptoms of edema include swelling, tightness, pain, and stiff joints 13!, and cases with PLSE may be accompanied by
these edema symptoms. Similar to pain and limited mobility with restricted range of motion associated with edema of
peripheral limbs 24, LBP is associated with restricted lumbar range of motion and mobility impairment, sometimes in
combination with lower extremity pain 13l Additionally, qualitative studies of patients with LBP report symptoms of
stiffness, which is consistent with tightness and stiff joints from edema 28], although the authors noted that “feeling stiff” is
not a reliable biomarker of biomechanical impairment. Importantly, the Mayo Foundation for Medical Education and



Research, associated with the Mayo Clinic—the top ranked U.S. hospital in 2021-2022 L4, listed adverse effects from
medical administration of sodium chloride. Listed symptoms include joint pain, stiffness and swelling when given orally 18]
and pain of the low back when injected 2],

| 3. Salt and Hypervolemia

Swelling and temporary weight gain in edema is often associated with fluid overload in hypervolemia due to sodium and
water retention; as the body’s total sodium content increases, serum levels of sodium in hypervolemia can be high,
normal, or low 24, (hypernatremia, eunatremia, and hyponatremia, respectively). Serum sodium becomes dysregulated
when renal function is burdened, especially in combination with high dietary sodium intake (1. The body’s requirement for
sodium is low, 500 mg per day 22, Yet, salt (sodium chloride) contributes excessive amounts of sodium in the diet of
many global populations, with an average salt intake of 9-12 g per day 3. Importantly, the taste for salt decreases as
people are exposed to lower dietary intake levels [24]. Potassium also aids renal elimination of sodium to maintain sodium
and fluid balance, but dietary potassium intake is often inadequate as consumption of processed foods increases in many
populations.

Figure 1 is a directed acyclic graph illustrating the proposed causative pathways (solid lines) in which posterior lumbar
subcutaneous edema potentially mediates the association (dotted line) between increased sodium chloride intake and
non-specific low back pain. Note that a mediator, or an intermediate variable, is a causative factor that “lies on the causal
pathway” [22],
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Figure 1. Posterior lumbar subcutaneous edema potentially mediates the association of increased sodium chloride intake
with non-specific low back pain.

| 4. Salt Transitively Links Low Back Pain and Comorbid Conditions

Additional evidence that excessive sodium chloride intake is a potential mediator or causative factor in nonspecific LBP is
implied in numerous associations of LBP with comorbid conditions mediated by salt, including migraine headache,
hypertension, cardiovascular disease, venous thromboembolism, liver disease, respiratory disorders, chronic kidney
disease, pregnancy complications, and multiple sclerosis.

Analysis of research findings in this section uses a transitive inference method, inferring that salt is a common causative
factor related to both non-specific LBP and comorbid conditions that are also associated with salt intake. Transitive
inference is a technique used in literature-based discovery (LBD) to synthesize new knowledge from disjointed knowledge
domains 28, |f concepts A and C from separate knowledge domains are each associated with concept B, a novel
association is inferred between A and C through B. This technique is useful for exploring new insights and directions for
future research in a new area.

As shown in Figure 2, the following subsections describe evidence transitively linking non-specific LBP (A) with specific
comorbid conditions (C), through the common mediating factor of increased salt intake (B). Future studies should
investigate prevalence of PLSE in conditions comorbid with non-specific LBP.
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Figure 2. Non-specific low back pain (A) is transitively linked to comorbid conditions (C) through the common mediating

factor of increased sodium chloride intake (B). Future studies should investigate prevalence of posterior lumbar

subcutaneous edema in conditions comorbid with non-specific low back pain.
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