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Background: Non-specific chronic low back pain (CLBP) is a
leading cause of disability worldwide. Vitamin D deficiency has
been increasingly associated with CLBP through impaired bone
metabolism, inflammation, and pain sensitization. Identifying and
correcting vitamin D deficiency may improve clinical outcomes,
particularly in patients without structural spinal abnormalities.
Case Illustration: A 26-year-old woman presented with a three-
month history of severe low back pain (Visual Analog Scale
[VAS] score 8). Physical examination and lumbosacral MRI
revealed no significant abnormalities. Serum 25-hydroxyvitamin
D was 11.6 ng/mL, confirming vitamin D deficiency. The patient
received calcitriol 0.5 pg twice daily, vitamin Ds 5,000 1U/day,
calcium lactate 500 mg/day, nutritional counseling, daily 30-
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minute sun exposure, and regular exercise. After two months,
serum vitamin D increased to 22.7 ng/mL with pain improvement
(VAS 5). At three months, vitamin D normalized to 34.1 ng/mL
and the patient achieved complete pain resolution (VAS 0).
Discussion: The patient's clinical improvement supports the role
of vitamin D optimization as part of a multimodal management
strategy for non-specific CLBP. Vitamin D supplementation
combined with lifestyle modification may reduce inflammation,
improve musculoskeletal function, and enhance pain recovery,
particularly in individuals with confirmed deficiency.
Conclusion: Screening for vitamin D deficiency should be
considered in patients with unexplained chronic low back pain.
Combined vitamin D supplementation and lifestyle modification
may represent a safe and effective adjunctive treatment for vitamin

D deficiency—associated CLBP.
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Chronic low back pain (CLBP) is defined as pain located between the costal margins and the
inferior gluteal folds persisting for > 3 months, with or without neurological deficits, and remains
one of the leading causes of disability worldwide, with a global prevalence exceeding 600 million
cases and a projected rise to more than 840 million by 205014, Non-specific CLBP, in which no
clear structural or radiological cause can be identified, accounts for the majority of cases and
continues to challenge clinicians seeking safe, modifiable therapeutic targetsl. Emerging evidence
points to vitamin D status as one such target: patients with CLBP are more likely to have vitamin D
deficiency, and lower serum 25-hydroxyvitamin D concentrations correlate with greater pain
intensity and a higher inflammatory burden®®7. Vitamin D deficiency has been shown to heighten
both peripheral and central pain sensitization, an effect explained by its influence on neurite and
astrocyte outgrowth, its modulation of glial and opioid-mediated pain pathways, and its more
recently described capacity to suppress mitochondria-associated ferroptosis and neuroinflammatory
signaling within dorsal horn neurons®’8. Large ancillary analyses of major supplementation trials
and cohort studies have produced mixed results regarding the analgesic benefit of vitamin D
repletion, suggesting that its effect depends on baseline deficiency severity, pain chronicity, and
concurrent lifestyle factors rather than supplementation alone®®° Vitamin D deficiency
nevertheless remains highly prevalent, particularly among women of reproductive age in tropical,
sun-abundant countries such as Indonesia, where limited sun exposure practices and inadequate
dietary intake continue to drive high rates of hypovitaminosis D"*81%, We present a case of a young
woman with severe non-specific CLBP and vitamin D deficiency who achieved complete pain
resolution after three months of combined vitamin D supplementation and lifestyle modification,
illustrating the value of correcting vitamin D status as part of a low-risk, non-pharmacological

CLBP management strategy alongside guideline-recommended exercise therapy?°2L,
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A 26-year-old woman, initial “K,” presented to the Orthopedic Spine Clinic at Gadjah Mada
University Academic Hospital with a three-month history of low back pain rated as 8 on the Visual
Analog Scale (VAS), which had worsened by her first visit in February 2025. Her vital signs were
within normal limits. Physical examination revealed a body weight of 45 kg, height of 158 cm (BMI
18.0 kg/m?), waist circumference of 72 cm, and upper arm circumference of 23 cm. Provocative
tests, including Lasegue’s and Patrick’s (FABER) tests, were negative, and there was no lumbar
tenderness. Lumbosacral X-ray and non-contrast MRI findings were unremarkable. Laboratory
results showed a serum vitamin D level of 11.6 ng/mL, confirming vitamin D deficiency. She was
diagnosed with vitamin D deficiency—related low back pain and was started on calcitriol 0.5 ug
every 12 hours, calcium lactate 500 mg daily, and vitamin Ds; 5000 IU daily. Nutritional targets
were set at 1125 kcal/day (25 kcal/kg/day) and 45 g of protein/day (1 g/kg/day). She was also
advised to have daily sun exposure for 30 minutes and to exercise for at least 30 minutes per day,

with monthly reassessment of serum vitamin D levels.
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At the two-month follow-up, her vitamin D level had increased to 22.7 ng/mL, and her low
back pain improved to VAS 5. Physical examination showed a weight of 46 kg (BMI 18.4 kg/m?),
waist circumference of 72.5 cm, and upper arm circumference of 23.2 cm. The same
supplementation regimen was continued, and a repeat vitamin D test was scheduled for the
following month.

By the third month, the patient reported complete resolution of low back pain, and her
vitamin D level had normalized to 34.1 ng/mL. At that time, she weighed 47 kg (BMI 18.8 kg/m?),
with a waist circumference of 73 cm and upper arm circumference of 23.5 cm. The patient was
declared to have achieved normal vitamin D levels, and no further follow-up was required. She was
counseled to maintain a healthy lifestyle and balanced diet to preserve optimal musculoskeletal

health and prevent recurrence of vitamin D deficiency.
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Vitamin D deficiency is increasingly recognized as a contributing factor in the pathogenesis
of non-specific low back pain®?®. As a steroid hormone, vitamin D regulates calcium and
phosphorus homeostasis, which is essential for maintaining bone mineralization, structural integrity,
and normal bone turnover®, In deficiency states, impaired intestinal calcium absorption triggers
compensatory skeletal mobilization of calcium, and prolonged deficiency can precipitate
osteomalacia or worsen pre-existing osteopenia and osteoporosis, both of which are associated with
vertebral microarchitectural weakness and mechanical back pain''?3, This calcium-phosphate
imbalance simultaneously stimulates parathyroid hormone (PTH) secretion; chronically elevated
PTH accelerates bone turnover and can produce microfractures within vertebral trabecular bone,
further contributing to axial pain'**2,

Beyond its skeletal role, vitamin D exerts broad immunomodulatory and anti-inflammatory
effects. Through vitamin D receptor signaling, it downregulates pro-inflammatory cytokines such as
TNF-a, IL-1B, IL-6, and IL-8, while promoting anti-inflammatory mediators including IL-10,
thereby dampening the low-grade systemic inflammation implicated in chronic pain states**. At
the neuronal level, vitamin D modulates nociceptive signaling through calcium-channel regulation,
suppression of TRPV1-mediated transduction, glial cell inhibition, and endogenous opioid peptide
gene expression; more recent mechanistic work has also demonstrated that vitamin D3 attenuates
neuropathic pain by suppressing mitochondria-associated ferroptosis via inhibition of the
PKCo/NOX4 signaling pathway in the spinal cord”®. These combined skeletal, immunological, and
neuronal mechanisms provide biological plausibility for the clinical improvement observed in this
patient's pain following vitamin D repletion.

Nevertheless, the evidence for vitamin D supplementation as a stand-alone analgesic
intervention remains inconsistent: a recent updated meta-analysis of randomized controlled trials
found only a modest, non-significant reduction in pain scores with supplementation alone®, and a
large ancillary analysis of the VITAL trial similarly found no significant effect of vitamin D on pain
prevalence or severity in a general older-adult population®. These findings suggest that
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supplementation is most beneficial in patients with confirmed deficiency and pain of suspected
vitamin D-related origin, rather than as a universal analgesic, and that its effect may be potentiated
when combined with adequate dietary calcium and protein intake, regular physical activity, and safe
sun exposure!®1%20 Current clinical practice guidelines for chronic low back pain also consistently
recommend structured exercise therapy as a first-line, non-pharmacological intervention, which
may act synergistically with vitamin D optimization to improve musculoskeletal loading capacity
and reduce pain?%2L,

The high background prevalence of vitamin D deficiency among Indonesian women of
reproductive age driven by limited sun exposure practices, dietary insufficiency, and melanin-
related attenuation of cutaneous UVB synthesis underscores the importance of screening for
hypovitaminosis D in young patients presenting with otherwise unexplained chronic low back pain,
particularly when structural imaging is unremarkable!’181° In this case, a multimodal approach
combining calcitriol, calcium, and vitamin D3 supplementation with structured lifestyle
modification, including daily sun exposure and regular exercise, was associated with progressive
normalization of serum vitamin D and complete resolution of pain over three months, supporting an
integrated rather than isolated therapeutic strategy?.

The favorable outcome observed in this case is likely attributable to the synergistic effects of
vitamin D repletion and lifestyle modification rather than supplementation alone. Adequate sunlight
exposure, regular physical activity, and improved nutritional intake enhance musculoskeletal health
by promoting muscle strength, bone remodeling, and functional recovery. Exercise therapy remains
the cornerstone of non-specific CLBP management according to current clinical guidelines, while
vitamin D optimization may improve the physiological response to rehabilitation in patients with
documented deficiency. This integrated approach may explain the progressive reduction in pain
intensity and normalization of serum vitamin D concentrations over the three-month follow-up
period.” Although evidence regarding vitamin D supplementation as a stand-alone treatment for
chronic low back pain remains inconsistent, recent studies suggest that its greatest benefit is
observed in patients with confirmed vitamin D deficiency rather than in unselected populations.?*°

This case supports a targeted screening strategy for hypovitaminosis D, particularly among young
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women in tropical countries where vitamin D deficiency remains prevalent despite abundant
sunlight. Early recognition and correction of vitamin D deficiency, combined with guideline-
recommended non-pharmacological interventions, may reduce pain severity, improve functional
outcomes, and potentially decrease unnecessary diagnostic procedures and prolonged analgesic use.
Nevertheless, larger prospective studies are needed to establish the long-term effectiveness and

optimal treatment protocols for vitamin D-related chronic low back pain.?%?!

Supplementation with lifestyle modification and adequate dietary intake can increase

vitamin D levels, thereby reducing low back pain.

Vitamin D deficiency, chronic low back pain, supplementation, lifestyle modification.
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