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ABSTRACT 
Introduction- Body's musculoskeletal system depends on vitamin D, and a lack of it is a 
widespread health issue worldwide. In terms of reduced quality of life, diminished 
productivity, and the expense of diagnosis and treatment, low back pain (LBP)and 
radiculopathy in lumbar degenerative disease is a significant health issue. The present study 
was conducted to investigate the relationship between vitamin D level and correlation with 
lowback pain and radiculopathy in lumbar degenerative disease in a medical college 
of Eastern India. 
Material and methods- The institution based descriptive observational cross-sectional study 
was conducted at Department of Neurosurgery, NRS Medical College and Hospital, Kolkata 
for a study period of one year. Complete history was taken and physical examination was 
done. Values of serum Vitamin D level and VAS was examined. Results were analysed using 
SPSS version 25.0. 
Results- Out of all the 150 patients selected 120 (80%) had vitamin D insufficiency (group A) 
and 30 (20%) had vitamin D sufficiency. No significant relation was found w.r.t. age, gender, 
BMI, education, occupation and marital status. The mean±SD value of vitamin D in group A 
was 15.48±3.12 and in group B was 38.79±6.2 and on comparison results were statistically 
significant with p value <0.001. The mean±SD value of VAS among low back pain in group A 
was 5.67±2.67 and in group B was 4.35±1.23, on comparison results were statistically 
significant with p value <0.001. The mean±SD value of VAS in patients of radiculopathy in 
group A was 5.23±2.51 and in group B was 4.13±1.04, on comparison results were 
statistically significant with p value <0.001. Negative correlation (-0.556; -0.558) was found 
between pain score and vitamin D level with statistically significant association (p<0.001) 
among low back pain and radiculopathy patients. 
Conclusion –Significant association was found between vitamin D insufficiency and pain 
scores of LDD. Most patients of LDD had vitamin d insufficiency in our study. So vitamin D 
insufficiency can be one of the risk factor for development of LDD. So widespread screening 
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of vitamin D level should be done in all patients of LDD so that we can treat vitamin d 
insufficiency if present along with other treatment of LDD for overall better management. 
Keywords- Low Back Pain, Lumber Degenerative Disease, Serum 25-Hydroxyvitamin D, 
Vitamin DDeficiency 
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INTRODUCTION 
Lumbar disc degenerative disease (LDD) is now established as the predominant cause of low 
back pain globally.  It may manifest as disc herniation, lumbar spinal stenosis, facet joint 
arthropathy, or any combination thereof. Herniation transpires when nuclear materials 
protrude or extrude into the perineural space via radial tears in the annulus.  Lumbar spinal 
stenosis is characterised by the constriction of the spinal canal, nerve root canal, or 
intervertebral foramina. [1,2] 
Disc degeneration and decreased disc space height lead to heightened tension on the facet 
joints, causing craniocaudal subluxation, which results in arthrosis and osteophytosis, a 
condition known as facet joint arthropathy.  The symptoms of lumbar disc degeneration 
include lower back discomfort and sciatica, which may be exacerbated by standing, walking, 
bending, straining, and coughing. Risk factors for lumbar disc degenerative disease 
encompass advancing age, socioeconomic status, torsional stress, smoking, obesity, heavy 
lifting, vibration, trauma, immobilisation, psychosocial factors, gender, height, hereditary 
influences, genetic predispositions, and occupations such as machine operators, carpenters, 
and office workers.  [3-6] 
Vitamin D is a fat-soluble vitamin essential for optimal calcium absorption.  Ultraviolet 
radiation is crucial for synthesising vitamin D in the skin and serves as a natural source of this 
vitamin.  Additional sources of vitamin D encompass dietary consumption, vitamin D 
supplementation, and consistent physical exercise.[7] Both indoor and outdoor athletic 
activities augment vitamin D levels in the bloodstream.  Moreover, physical exercise has 
been shown to enhance vitamin D receptor (VDR) expression and increase vitamin D serum 
levels [8].  The incidence of vitamin D deficiency markedly escalates with age, reaching 
roughly 70% in elderly Asian and Caucasian demographics.  Vitamin D and parathyroid 
hormone (PTH) are essential for the regulation of calcium homeostasis.  Moreover, more 
than 70% of individuals with degenerative lumbar spinal stenosis exhibited deficient vitamin 
D levels [6].  
The role of vitamin D in skeletal muscle has been extensively studied.  Reduced serum 
vitamin D levels have been associated with diminished muscle mass and suboptimal physical 
performance in elderly adults residing in the community.[9-11]  The expression of human 
skeletal muscle precursor cells is directly influenced by the interaction of 1,25-
dihydroxyvitamin D (1,25(OH)D), also known as calcitriol, the active form of vitamin D, and 
the vitamin D receptor (VDR) [12].  An in vitro investigation has demonstrated that the 
cellular metabolism of the nucleus pulposus is regulated by 1,25(OH)D or calcitriol, which is 
involved in the synthesis of types I and II collagen.[13]  Furthermore, Abboud et al. 
demonstrated that elevated doses of vitamin D sustained blood 25-hydroxyvitamin D 
(25(OH)D) concentrations in skeletal muscle cells [14]. Consequently, vitamin D insufficiency 
and deficiency may significantly contribute to the aetiology of LDD. 
Limited research has examined the correlation between vitamin D and pain severity.  Several 
investigations demonstrated a substantial association between serum 25(OH)D levels and 
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pain severity. [15] Nevertheless, certain investigations indicated that serum 25(OH)D levels 
and pain severity were not significantly associated. [16, 17] Given these contradictory 
findings, a meticulous assessment of Vitamin D level is necessary. 
Hence the present study was conducted to investigate the relationship between vitamin D 
level and correlation with lowback pain and radiculopathy in lumbar degenerative disease in 
a medical college of Eastern India. 
 
MATERIAL AND METHODS 
The institution based descriptive observational cross-sectional study was conducted at 
Department of Neurosurgery, NRS Medical College and Hospital, Kolkata for a study period 
of one year. Ethical clearance was taken from institutional ethics committee of college and 
hospital. Patients were asked to sign an informed consent form after explaining them the 
complete procedure of the study. Study was conducted during January 2024 to December 
2024 time period.  
Consecutive sampling was done and 150 eligible candidates meeting the criteria of Lumbar 
disc disease (LDD) presented to OPD of department of neurosurgery in NRSMCH were 
selected on the basis of inclusion and exclusion criteria. 
 
Inclusion criteria   
1. MRI diagnosed case of single and multi-level disc degenerative disease in the form of 

disc bulge, disc protrusion, facet arthropathy and ligamentum flavum hypertrophy and 
degenerative spondylolisthesis patients. 

2. Patients having both low back pain and lower limb radiculopathy.  
 
Exclusion criteria   
1. History of spine surgery, primary hyperparathyroidism, neurological conditions (i.e., 

Parkinson’s disease, previous stroke), history of trauma, previous epidural steroid 
injection, or disabilities that prevented physical activity.  

2. If they received vitamin D3 analogs, anticonvulsants, or anti-tuberculosis medications. 
Patients’ demographic data including age, gender, body mass index (BMI), education level, 
marital status, and occupation were recorded.BMI was categorized as underweight for BMI < 
18.4, normal for 18.5–24.99, overweight as 25–29.99, and BMI ≥ 30 kg/m2 was classified as 
obese. 
After an overnight fasting, a blood sample was taken between 8:30 and 9:30 AM to correct 
for circadian variation. Then, serum 25-OHD was measured in all patients by 
radioimmunoassay (Diasorin, Inc., Stillwater, Minnesota, USA). The intra-assay coefficient of 
variation (CV) was less than 12.5% and the inter assay CV was less than 11.0%. The limit 
value of Vitamin D is accepted as 30 ng/mL. LDD patients will be classified into two groups: 
vitamin D insufficiency group at<30ng/ml (Group A) and vitamin D sufficiency group at ≥30 
ng/mL (Group B).  
 Pain level was evaluated as nominal data determined by 10-cm Visual Analog Scale (VAS). 
VAS is resulted from marking on a horizontal line where patients have no pain shown as “0” 
and where the pain is the most severe shown as “10.” 
All the analyses were carried out by means of Windows SPSS software version 25.0. Using 
both visual and analytical techniques, the appropriateness of the variables was examined. 
The means, standard deviations, numbers, and percentages were used to display descriptive 
statistical data. Regarding vitamin D levels, there was no difference between the regularly 
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dispersed group and the non-normally distributed group. The Chi-square test was employed 
to compare frequencies. Using Spearman's rho correlation coefficients, the linear 
relationship between independent factors and vitamin D level was determined. The 
accepted level of statistical significance was P < 0.05.  
 
RESULTS: Out of all the 150 patients selected 120 (80%) had vitamin D insufficiency (group 
A) and 30 (20%) had vitamin D sufficiency. The mean age of patients in group A was 
40.23±3.9 years and in group B was 41.35±4.1 years. Number of male (58.3%; 83.3%) in both 
groups were higher as compared to females (41.6%; 16.6%). No significant relation was 
found w.r.t. education, occupation and marital status as shown in table 1. 
 

Table 1 Demographic data of patients in both group 

Demographic data Group A (n=120) Group B (n=30) p value 

Mean age (years) 40.23±3.9 41.35±4.1 0.459 

Gender Male 70 (58.3) 25 (83.3) 0.219 

Female 50 (41.6) 5 (16.6) 

Education Illiterate 15 (12.5) 2 (6.6) 0.078 

Primary 24 (20) 4 (13.3) 

Secondary 11 (9.1) 5 (16.6) 

High school 23 (19.1) 8 (26.6) 

Intermediate 41 (34.1) 9 (30) 

Graduation 6 (5) 2 (6.6) 

Marital 
status 

Married 88 (73.3) 20 (66.6) 0.348 

Unmarried 32 (26.6) 10 (33.3) 

Occupation Unemployed 60 (50) 12 (40) 0.221 

Physically active 5 (4.16) 4 (13.3) 

Desk employee 10 (8.3) 6 (20) 

Retired 45 (37.5) 8 (26.6) 

BMI <18.5 15 (12.5) 4 (13.3) 0.078 

18.5- 24.9 30 (25) 8 (26.6) 

25-29.9 70 (58.3) 16 (53.3) 

>30 5 (4.1) 2 (6.6) 

 
The mean± SD value of vitamin D in group A was 15.48±3.12 and in group B was 38.79±6.2 
and on comparison results were statistically significant with p value <0.001 as shown in table 
2, graph 1. 
 

Table: 2 Comparison of vitamin D statusin both groups 

Variable Group A Group B p value 

Vitamin D level 15.48±3.12 38.79±6.2 <0.001 
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Graph: 1 Comparison of vitamin D statusin both groups 

 
 
The mean±SD value of VAS in patients of low back pain in group A was 5.67±2.67 and in 
group B was 4.35±1.23, on comparison results were statistically significant with p value 
<0.001 as shown in table 3, graph2. 
 

Table: 3 Comparison of VAS among lower back pain in both groups 

Variable Group A Group B p value 

VAS score 5.67±2.67 4.35±1.23 <0.001 

 
Graph:  2 Comparison of VAS among lower back pain in both groups 
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The mean±SD value of VAS in patients of radiculopathy in group A was 5.23±2.51 and in 
group B was 4.13±1.04, on comparison results were statistically significant with p value 
<0.001 as shown in table 4, graph 3. 
 

Table: 4 Comparison of VAS among radiculopathy patients in both groups 

Variable Group A Group B p value 

VAS score in 
radiculopathy 

5.23±2.51 4.13±1.04 <0.001 

 
Graph:  3 Comparison of VAS among radiculopathy patients in both groups 

 
 
Negative correlation (-0.556) was found between pain score and vitamin D level among low 
back pain patients with statistically significant association (p<0.001) as shown in table 5. 

Table: 5 Correlation of VAS according to vitamin D level 

Variable Group A Group B Correlation p value 

Vitamin D level 15.48±3.12 38.79±6.2 −0.556 <0.001 
 VAS score in 

low back pain 
5.67±2.67 4.35±1.23 

 
Negative correlation (-0.558) was found between pain score and vitamin D level among 
patients with radiculopathy with statistically significant association (p<0.001) as shown in 
table 6. 
 

Table:  6 Correlation of VAS according to vitamin D level 

Variable Group A Group B Correlation p value 

Vitamin D level 15.48±3.12 38.79±6.2 −0.558 <0.001 
 VAS score in 

radiculopathy 
5.23±2.51 4.13±1.04 
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DISCUSSION: Pain between the inferior gluteal folds and the costal margins that lasts longer 
than three months is known as chronic low back pain (CLBP). According on nerve root 
involvement, it may also be accompanied by leg discomfort or sensory and motor 
impairments. [18] Low back pain (LBP) can be classified into two groups: nonspecific LBP and 
specific LBP, which may or may not have radiculopathy. Low back pain without any clinical or 
diagnostic indication of a particular cause, such as an injury, disc herniation, infection, 
spondyloarthritis, spinal stenosis, or cancer, is known as nonspecific CLBP.  Nonspecific LBP 
affects about 80% of patients who complain of LBP when they first arrive at the outpatient 
department. [19, 20] CLBP has been linked to a number of characteristics, including 
advanced age, female sex, a history of being overweight or obese, smoking, mental illness, 
and rigorous physical activity.[21] Self-treatment with over-the-counter, non-prescription 
pain relievers, physiotherapy, and other alternative medicine modalities are frequently 
employed in the treatment of CLBP.  Even though LBP is one of the most frequent reasons 
for medical OPD appointments, determining its aetiology is frequently challenging, and 
medical treatment of it is even more rigorous.  A noteworthy handicap and socioeconomic 
burden result from CLBP's substantial interference with quality of life and work 
performance. [22] 
Between 50 and 90 percent of Indians suffer from vitamin D deficiency. The darker skin tone, 
a diet low in vitamin D, or a transformational lifestyle could be the culprit. [23] The two 
types of vitamin D found in human plasma, ergocalciferol (vitamin D2) and cholecalciferol 
(vitamin D3), are carried to the liver following their binding with the vitamin D binding 
protein (VDBP). In the liver, both of these forms undergo hydroxylation to produce 
25-OH-vitamin D (25-OH-D). Compared to 1,25-dihydroxy vitamin D [1,25-(OH) 2D3], the 
active form of vitamin D, this 25-OH-D is almost 1000 times more common. 25 OH-D has a 
two to three-week half-life and is immunologically active but physiologically inert. As a 
result, the most accurate way to determine vitamin D status is to measure the 25 OH D level. 
[24] 
Hence the present study was conducted at an eastern medical college to investigate the 
relationship between vitamin D level and correlation with lowback pain and radiculopathy in 
lumbar degenerative disease. 
The information we gathered demonstrated that vitamin D deficiency was present in 
patients with LBP and radiculopathywith the degree of pain was negatively correlated with 
vitamin D levels (r=-0.556, -0.558). There were no statistically significant variations between 
the groups' mean ages, sexes, BMIs, levels of education, marital status, and employment 
conditions. 
According to a study by Al Faraj and Al Mutairi, 299 (83%) of 360 patients with chronic LBP 
between the ages of 15 and 52 had low vitamin D levels, and one of the main causes of 
chronic LBP was thought to be vitamin D insufficiency. [25] A study carried out in our nation 
in 2013 assessed 8457 patients with common pain, whose mean age was 46.7 years. It 
discovered that 71.7% of these patients had vitamin D insufficiency. [26] 90% of the 139 
patients in a research by Badsha et al. who received vitamin D treatment after being 
diagnosed with pain complaints and a D vitamin deficit showed clinical improvement. [27] 
However, only one study found that vitamin D supplements were better than placebo in a 
review of four studies comparing D vitamin therapy with placebo in individuals with pain 
complaints. [28] 
Our study's primary limitation is that, because the study group population was drawn from 
LBP patients who had visited the department's outpatient department, the results cannot be 
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generalised. Unlike many multicenter studies, ours does not assess vitamin D metabolism-
related parameters including calcium, phosphorus, and alkaline phosphatase, and laboratory 
procedures do not demonstrate reliable homogeneity. 
 
CONCLUSION: Significant association was found between vitamin D insufficiency and pain 
scores of LDD. Most patients of LDD had vitamin d insufficiency in our study. So vitamin D 
insufficiency can be one of the risk factor for development of LDD. So widespread screening 
of vitamin D level should be done in all patients of LDD so that we can treat vitamin d 
insufficiency if present along with other treatment of LDD for overall better management. 
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