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| ABSTRACT 

Skin exposure to sunlight is the main pathway by which vitamin D is synthesized. Differently pigmented populations 

are at different risk of hypovitaminosis D. A hospital-based cross-sectional study was conducted from March/2025 

to July/2025 at the department of orthopedics and spine surgery, Saptakoshi Neuro Hospital Pvt.Ltd (SNH), Inaruwa, 

Sunsari. Patients with low back pain between the ages of 18 and 80 years who met the inclusion criteria were 

enrolled in this study. 200 patients (53 males and 147 females) ranging from 18 to 75 years old (average 46 years) 

with low back pain had undergone screening. The patients with low back pain were divided into three groups (i.e, 

acute, sub-acute, chronic) on the basis of onset of pain. 58 patients had an acute onset, 54 patients had a sub-acute 

onset, and 88 patients had a chronic onset. Blood investigations like Serum vitamin D level, Serum Calcium level, 

and inflammatory markers like CRP and ESR were measured. Visual analogue scale (VAS) and Oswestry disability 

index, nepali version (NV-ODI)7 were used for evaluation of low back pain and functional disability during the visit 

to the hospital. Mean serum concentrations of vitamin D in acute, sub-acute, and chronic low back pain groups 

were 27.96 ± 10.78, 27.34 ± 8.54, and 23.29 ± 6.67 ng/ml, respectively (P ≈ 0.002). Mean serum concentration of 

calcium in acute, sub-acute, and chronic low back pain groups was 8.89 ± 1.23, 8.74 ± 0.95, and 8.49 ± 0.91 mg/dl, 

respectively (P ≈ 0.067). Serum concentration of inflammatory marker C-reactive protein (CRP) in acute low back 

pain were ≤ 6 mg/L (100%), sub-acute low back pain were ≤ 6 mg/L (98.1%) and > 6 mg/L(1.9%), and chronic low 

back pain groups were ≤ 6 mg/L (90.9%) and >6 mg/L (9.1%), respectively (P ≈ 0.019). Mean serum concentration 

of inflammatory marker erythrocyte sedimentation rate (ESR) in acute, sub-acute, and chronic low back pain groups 

was 21.93 ± 6.99, 23.54 ± 5.14, and 27.07 ± 5.42 mm/Hr, respectively (P < 0.001). The study concluded that the 

prevalence of LBP is high among individuals with a low level of serum vitamin D and a low concentration of serum 

calcium level. 
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1. Introduction 

The population of the terai region of Nepal has good direct exposure to sunlight. Low-deficient vitamin D status has 

higher levels of inflammatory markers like CRP, and vitamin D therapy reduces the process of inflammation.1 Low 
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back pain is a leading cause of disability and is a significant public health problem.3 Gunaydin O et al.4 

demonstrated that the red cell distribution width has a poor diagnostic value for chronicity of low back pain. The 

risk factors for low back pain include overweight, smoking, physical inactivity, and poor diet.5 Vitamin D plays a vital 

role in the metabolism of calcium and has essential role in the inflammatory/immune response. Back pain is 

significantly associated with serum vitamin D level and confounded by sociodemographic factors.6 Williams A et al.8 

showed that the effectiveness of targeting lifestyle to manage back pain is uncertain in a study of association 

between lifestyle risks and back pain whereas the disability due to back pain increase the risk of chronic diseases. 

Vitamin D is a fat-soluble vitamin, hormones and hormone precursors because of its endogenous synthesis and has 

effect on bone mineralization, calcium and phosphorus metabolism. Deficiency of vitamin D is associated with many 

chronic diseases and is now considered as a global epidemic. Serum 25-hydroxyvitamin D (25(OH)D) level should be 

measured to assess the Vitamin D status. 

 Adequate >30 ng/mL 

 Vitamin D deficiency = 20–30 ng/mL 

 Lack of vitamin D<20ng/mL 

 Serious lack of vitamin D<10 ng/mL 

Low back pain is caused by disorder of muscle, ligaments, intervertebral disc, vertebral body and the nerve function, 

or inflammation or infection and is located in the lower back, lumbosacral, and hip regions, with or without 

radiation pain in the lower extremities, which can be divided into 3 types: acute(<6 weeks), sub-acute (6-12 weeks), 

and chronic(>12weeks).9 On contrary, Gokcek E et al.10 described the deficiency of vitamin D is oftenly 

asymptomatic but somehow it can also cause increase in severity in low back pain. Zadro JR et al.11 reported the 

common manifestation of LBP is non-specific however decrease in level of vitamin D decrease the uptake of calcium 

and bone mineralization leading to back pain. A meta-analysis reported that hypovitaminosis D is associated with 

LBP.12 However, the association between vitamin D levels, intensity of pain and disability cause by LBP is 

controversial. Back pain can lead to high medical costs and other undesirable effects on personal and social 

development.12 The systemic inflammation may act as a mediator for physical inactivity and obesity in the 

pathogenesis of chronic non-specific low back pain.13 Mazidi M et al.14 reported that the vitamin D supplement has 

no impact on serum concentration of inflamaroty markers like CRP. The serum level of vitamin D modulate the 

excitability of sensory neuron and has relation with low back pain.15 The clinical findings of vitamin D deficiency 

depends upon the grade and duration of deficiency causing decrease in bone mineral density, musculoskeletal pain, 

weakness and fractures.17 Azizieh F et al.18 reported that there was no significant correlations between serum 

vitamin D level, cytokines and CRP level. Liefaard MC et al.19 observed the association between vitamin D and CRP 

and concluded that the serum vitamin D level was inversely associated with CRP (i.e. higher the serum vitamin D 

level lower the serum CRP level). The clinical outcomes after vitamin D supplement alone or in combination with 

calcium were inconsistent.21 

Wacker M et al.23 demonstrated the vitamin D synthesis in the body occurs under the influence of sunlight. Seasonal 

and geographical changes are important in the synthesis of vitamin D in presence of sunlight. The angle of sunlight 

reaching the earth’s surface is effective in the synthesis of vitamin D. Direct sunlight contact on the skin is required 

for the synthesis of vitamin D. (80%–90%) is synthesized in the skin by ultraviolet B rays. About 20,000 IU vitamin D 

synthesis occurs when the skin is exposed to sunlight and appears light pink colour at appropriate times during 

summer. Lips P et al.24 reported low calcium intake causes or aggravates vitamin D deficiency while a high calcium 

intake is vitamin D sparing. Grossmann RE et al.25  explained the deficiency of vitamin D may have pro inflammatory 

effect leading and its supplement reduces the inflammatory markers leading to improvement in low back pain. CRP 

is a non-specific marker of inflammation and is synthesized in response to the acute phase of a bacterial or fungal 

infection. CRP may be the primary defense function of the human body. Traditionally, serum CRP levels have been 

measured by rate nephelometry, which has a detection limit of 6 to 10 mg/L. This is the so-called “serum CRP” test. 

A commercially available “high-sensitivity CRP” (hs-CRP) test is a latex particle-enhanced immune turbidimetric 

assay that has a detection limit of about 0.15 mg/L.28 Erythrocytes are red blood cells. The sedimentation rate is the 

time it takes for your red blood cells to settle at the bottom of a test tube. An erythrocyte sedimentation rate (ESR) 

is a blood test that can show if you have inflammation in your body.28 Normal values using the Westergren method: 
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 Male: ≤15 mm/hr. 

 Female: ≤ 20 mm/hr. 

 Child: ≤10 mm/hr. 

 Newborn: 0-2 mm/hr. 

 

Vitamin D increases the concentration of serum calcium by intestinal absorption of calcium, bone resorption and 

the tubular reabsorption of calcium. The effects on intestinal reabsorption of calcium and bone resorption seem to 

be due primarily to the active metabolite 1, 25-DHCC. Calcium is maintained within a fairly narrow range from 8.5 to 

10.5 mg/dl (4.3 to 5.3 meq/L or 2.2 to 2.7 mmol/L). Normal values and reference ranges may vary among 

laboratories as much as 0.5 mg/dl.30 

2. Methods 

2.1 Patient population 

This is a hospital-based cross-sectional study conducted at Saptakoshi Neuro Hospita Pvt.Ltd (SNH), Inaruwa, 

Sunsari, Nepal. Patients with  low back pain between the ages of 18 to 80 years attended outpatient and ER 

department of Orthopaedics and Spine Surgery from 1 April 2025 to 1 October 2025 who had given consent and 

fulfilled inclusion criteria were included in this study. Patients with low back pain below the age of 18 years and with 

specific etiology like neoplastic diseases, trauma, inflammatory systemic disease or infection (systemic lupus 

erythematous, rheumatoid arthritis, spondylodiscitis), severe osteoporosis, cardio-cerebrovascular, hepatorenal and 

digestive disease, pregnancy and patient receiving treatment with estrogen, vitamin D, NSAIDs, or corticosteroids 

and unable to comply fully with the protocol were excluded from this study. Patients with low back pain were 

assessed for the clinical and relevant investigation including x-ray along with blood investigation during the visit to 

hospital. A detailed clinical history regarding socio-demographic variables like age, gender, location, ethnicity, 

mode of injury, site of injury and neurological status in all three (acute, sub-acute,chronic) groups of low back pain 

was collected. The clinical evaluation with VAS/NV-ODI score and relevant blood investigation like serum vitamin D 

level, serum calcium level and inflammatory markers like CRP and ESR were done. VAS/NV-ODI score, serum vitamin 

D level, serum calcium level, CRP, ESR were documented and compared in all three (acute, sub-acute, chronic ) 

groups of low back pain. 200 patients who met the criteria for inclusion (53 males and 147 females), ranging from 

18 to 75 years old (average of 46.08 ± 14.41 years) were enrolled in this study. Patients were divided into three 

groups: 

1. Acute: Acute low back pain is defined as back pain lasting for less than 6 weeks. 

2. Sub acute: Sub-acute low back pain is defined as back pain lasting between 6 and 12 weeks. 

3. Chronic: Chronic low back pain is defined as pain that persists for 12 or more weeks. 

 

2.2 Procedures 

Each patient was evalauate clinically with history, physical examination and relevant radilograpy and blood 

investigation. X-ray lumbo sacral spine and pelvis were done to rule out any abnormal pathology related to trauma, 

tumor, inflammation and infection. Blood investigations like serum vitamin D level, serum calcium level, inflamatory 

markers like CRP, ESR. Clinical evaluation for severity and disability cause by low back pain by using VAS and NV-

ODI score were done by the same surgeons of department of orthopaedic and spine surgery of same institute and 

same steps were followed. 

2.3 25-hydroxyvitamin D 

Plasma levels of 25-hydroxyvitamin D were measured in non-fasting samples of 200 subjects at the time of visit in 

OPD. 25-hydroxy vitamin D (25OHD) serum levels were measured using a enzyme Immunoassay, 

Chemiluminescence Assay. CLIA based test system intended for the quantitative measurement of total 

concentration  of 25-OH-Vitamin D2  and 25-OH-Vitamin D3  in human serum or plasma samples (EDTA plasma, 

heparin plasma, citrate plasma).This test detects levels within a range of 5-120 ng/ml, with limit of detection 

3.00ng/ml, accuracy relative deviation within ±15%, precision with intra-assay repeatability: CV≤8% and inter-assay 

reproducibility: CV ≤15. 
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2.4 C-reactive Protein 

Plasma levels of CRP were measured with slid latex kit method in non-fasting samples of 200. Only serum should be 

used for latex agglutination test. Uniform latex particles are coated with IgG anti-human CRP. The specimens 

containing CRP on mixing with latex reagent if agglutinates macroscopically at 2 minutes is a positive test and if not 

is a negative test. This system detect the analytical sensititvity of 6 mg/L with diagnostic sensitivity and specificity of 

95.6% and 96.2% respectively.29 

2.5 Erythrocyte Sedimentation Rate  

ESR were measured with wintrobe tube method in non-fasting samples of 200 subjects at the time of visit in OPD. 

Approximately 1 mL of well-mixed EDTA venous whole blood was drawn up into the tube using the pipette bulb 

until the cotton plug was entirely saturated. The erythrocytes settled vertically out of the venous plasma toward the 

bottom of the tube. Sample results were read after 60 minutes at the plasma/red cell interface on the 0–100 mm 

graduated tube.28  

2.6 Serum Calcium Level 

Serum levels of calcium were measured in non-fasting samples of 200 subjects at the time of visit in OPD. Collected 

venous sample in test tube centrifuse with 3000 rpm for 5 min for serum. The calcium arsenazo reagent was used 

for calium dection is added (1000 microL) with 10microL serum for 5 min.This reagent is linear upto 18mg/dl. The 

automated agappe multicalibrator is used for calibration and the sensitivity of this method for lower detection limit 

is 0.5mg/dL.30 

The sample size (n) is calculated according to the formula: n = z² * p * (1 - p) / e². To determine the sample size 

necessary to estimate with 95% confidence, considering the margin of error as 10%. Z value for a 95% confidence 

level is 1.96. Assuming a population proportion of 85% with vitamin D deficiency had a Mean VAS of 68.8% 

(6.88±0.96) during visit to the polyclinic from the study Gokcek et al.4 and unlimited population size, the calculated 

is 200. The ethical approval was obtained from the Institutional Review Committee, B&C Medical College Teaching 

Hospital And Research Center, Birtamode, Jhapa, as the hospital is affiliated and run by college. The data were 

analyzed using Statistical Package for the Social Sciences (SPSS) version 25.0 software for Windows. Numerical data 

for continuous variables were expressed in the form of mean ± standard deviation. The data for categorical 

variables were expressed either in number or percentage (n, %), The Kruskal-Wallis test and Pearson’s Chi-square 

test were used to observe the association between the categorical variables. The test was considered statistically 

significant when the p-value <0.05. 

3. Results 

In this study, 200 patients with low back pain were included. Demographic data including age, sex, location, 

ethnicity, duration of pain, site of pain, and neurological status in the three groups were collected. Acute onset of 

LBP patients comprised 29% (58), sub-acute LBP 27% (54) and chronic LBP 44% (88) of the study participants. The 

mean age of the patient was 46.08 ± 14.41 years. (Table 2). Female patients comprised 73.5% (147) and male 26.5% 

(53). Muslim patients comprised 41.5% (83) and Hindu 58.5% (117) of the study participants. (Table 1). 

 

                                          Table 1. Demographic distribution (n=200) 

Characteristics Category Number of patient Percentage(%) 

Gender 
Male 53 26.5 

Female 147 73.5 

Ethnicity 
Hindu 117 58.5 

Muslim 83 41.5 

LBP Onset Sub-acute 54 27.0 
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Acute 58 29.0 

Chronic 88 44.0 

CRP 
≤6 191 95.5 

>6 9 4.5 

 

                                      Table 2. Statistical analysis of variables (n=200) 

Statistics Age VAS NV-ODI  Vit-D Calcium ESR 

Mean 46.08 55.89 44.87 25.74 8.67 24.63 

SD 14.41 13.80 14.11 8.77 1.03 6.24 

Minimum 18.00 10.00 12.00 11.84 6.20 8.00 

Maximum 75.00 80.00 78.00 75.99 12.88 40.00 

                

                                 Table 3. Comparison of variables and Gender (n=200) 

Variables Gender N Mean SD SEM P Value 

Age 
Male 53 49.26 16.03 2.20 

0.060 
Female 147 44.93 13.66 1.13 

VAS 
Male 53 52.83 15.24 2.09 

0.059 
Female 147 56.99 13.12 1.08 

NV-ODI 
Male 53 43.34 14.94 2.05 

0.358 
Female 147 45.42 13.81 1.14 

Vitamin-D 
Male 53 26.76 7.97 1.09 

0.322 
Female 147 25.37 9.04 0.75 

Calcium 
Male 52 8.79 1.15 0.16 

0.348 
Female 146 8.63 0.99 0.08 

ESR 
Male 53 22.74 7.67 1.05 

0.010 
Female 147 25.31 5.52 0.46 

3.1 Biochemistry outcomes  

Mean serum concentrations of vitamin D in acute, sub-acute, chronic low back pain groups were 27.96 ± 10.78, 

27.34 ± 8.54 and 23.29 ± 6.67 ng/ml, respectively (P ≈ 0.002). Mean serum concentration of calcium in acute, sub-

acute, and chronic low back pain groups were 8.89 ± 1.23, 8.74 ± 0.95 and 8.49 ± 0.91 mg/dl, respectively (P ≈ 

0.067). Serum concentration of inflammatory marker like CRP in acute low back pain were ≤ 6 mg/L (100%), sub-

acute low back pain were ≤ 6 mg/L (98.1%) and > 6 mg/L(1.9%), and chronic low back pain groups were ≤ 6 mg/L 

(90.9%) and >6 mg/L (9.1%), respectively (P ≈ 0.019). Mean serum concentration of inflammatory marker like ESR  in 
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acute, sub-acute, and chronic low back pain were 21.93 ± 6.99, 23.54 ± 5.14 and 27.07 ± 5.42 mm/Hr, respectively 

(P < 0.001). (Table 4). Mean serum concentration of vitamin D, serum calcium and ESR in female group were 25.37 ± 

9.04, 8.63 ± 0.99, 25.31 ± 5.52 respectively whereas in male group were 26.67 ± 7.97, 8.79 ± 1.15, 22.74 ± 7.67 

respectively. (Table 3). Mean serum concentration of vitamin D, serum calcium and ESR in muslim group were 26.65 

± 10.37, 8.68 ± 0.85, 24.88 ± 6.10 respectively whereas in hindu group were 25.09 ± 7.41, 8.67 ± 1.15, 24.44 ± 6.36 

respectively. (Table 7). 

 

 

Figure 1. Comparison of variables among Muslim and Hindu groups (n=200) 

                        Table 4. Comparison of variables among three groups of Onset of LBP (n=200) 

Variables LBP Onset N Mean SD SEM p value 

Age 

Sub-acute 54 38.63 12.98 1.77 

<0.001 
Acute 58 42.84 11.52 1.51 

Chronic 88 52.77 14.09 1.50 

Total 200 46.08 14.41 1.02 

VAS 

Sub-acute 54 53.33 14.54 1.98 

0.060 
Acute 58 54.38 15.45 2.03 

Chronic 88 58.45 11.75 1.25 

Total 200 55.89 13.80 0.98 

NV-ODI 

Sub-acute 54 41.50 11.91 1.62 

0.002 
Acute 58 42.07 14.28 1.87 

Chronic 88 48.78 14.42 1.54 

Total 200 44.87 14.11 1.00 

VitD 
Sub-acute 54 27.34 8.54 1.16 

0.002 
Acute 58 27.96 10.78 1.41 
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Chronic 88 23.29 6.67 0.71 

Total 200 25.74 8.77 0.62 

Calcium 

Sub-acute 53 8.74 0.95 0.13 

0.067 
Acute 58 8.89 1.23 0.16 

Chronic 87 8.49 0.91 0.10 

Total 198 8.67 1.03 0.07 

ESR 

Sub-acute 54 23.54 5.14 0.70 

<0.001 
Acute 58 21.93 6.99 0.92 

Chronic 88 27.07 5.42 0.58 

Total 200 24.63 6.24 0.44 

 

3.2 Clinical outcomes  

The average VAS for patients with acute, sub-acute and chronic low back pain were 54.38 ± 15.45, 53.33 ± 14.54, 

58.45 ± 11.75 respectively (P ≈ 0.060). The average NV-ODI for patients with acute, sub-acute and chronic low back 

pain were 42.07 ± 14.28,  41.50 ± 11.91, 48.78 ± 14.42 respectively (P ≈ 0.002). (Table 4). The average VAS for male 

and female group were 52.83 ± 15.24 and 56.99 ± 13.12 respectively ( p ≈ 0.059). The average NV-ODI for male and 

female group were 43.34 ± 14.94 and 45.42 ± 13.81 respectively ( p ≈ 0.358). (Table 3). The average VAS for muslim 

and hindu groups were 56.33 ± 12 and 55.58 ± 14.99 respectively ( p ≈ 0.708). The average NV-ODI for muslim and 

hindu groups were 45.45 ± 12.85 and 44.46 ± 14.98 respectively ( p ≈ 0.628). (Table 7). 

 

 
                          Figure 2. Comparison of variables among Onset groups (n=200) 
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                      Figure 3. Comparison of VAS in Gender, Ethenicity, Onset groups (n=200) 

 

  
 

 
              Figure 4. Comparison of NV-ODI in Gender, Ethenicity and Onset groups (n=200) 
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                        Table 5. Comparison of varaibles and C-reactive protein (n=200) 

Variable CRP N Mean SD SEM p value 

Age 
≤6 191 46.05 14.51 1.05 

0.919 
>6 9 46.56 12.75 4.25 

VAS 
≤6 191 56.01 13.88 1.01 

0.571 
>6 9 53.33 12.25 4.08 

NV-ODI 
≤6 191 45.14 13.89 1.01 

0.211 
>6 9 39.11 18.20 6.07 

Vitamin-D 
≤6 191 25.89 8.78 0.64 

0.257 
>6 9 22.49 8.38 2.79 

Calcium 
≤6 189 8.68 1.05 0.08 

0.479 
>6 9 8.43 0.65 0.22 

ESR 
≤6 191 24.62 6.26 0.45 

0.984 
>6 9 24.67 6.21 2.07 

 

                 Table 6. Comparison of Gender, Onset of LBP and Ethenic group(n=200) 

Characteristic Category 
CRP 

p-value 

≤6 >6 

Gender 

Male 
52 1 

0.284 98.1% 1.9% 

Female 
139 8 

94.6% 5.4% 

Ethnicity 

Hindu 
111 6 

0.611 94.9% 5.1% 

Muslim 
80 3 

96.4% 3.6% 

LBP Onset 

Sub-acute 
53 1 

0.019 

98.1% 1.9% 

Acute 
58 0 

100.0% 0.0% 

Chronic 
80 8 

90.9% 9.1% 
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Table 7. Comparison of variables and ethnic groups (n=200) 

Variable Ethnicity N Mean SD sem 
p-

value 

Age 
Hindu 117 47.15 14.21 1.31 

0.210 
Muslim 83 44.55 14.64 1.61 

VAS 
Hindu 117 55.58 14.99 1.39 

0.708 
Muslim 83 56.33 12.00 1.32 

ODI 
Hindu 117 44.46 14.98 1.39 

0.628 
Muslim 83 45.45 12.85 1.41 

Vitamin-D 
Hindu 117 25.09 7.41 0.68 

0.218 
Muslim 83 26.65 10.37 1.14 

Calcium 
Hindu 116 8.67 1.15 0.11 

0.952 
Muslim 82 8.68 0.85 0.09 

ESR 
Hindu 117 24.44 6.36 0.59 

0.628 
Muslim 83 24.88 6.10 0.67 

 

4. Discussion  

Gokcek E et al.10 reported population with low back pain had vitamin D deficiency ratio of about 71.7%. In our study 

79% of population with low back pain had vitamin D deficiency and 21% with normal range of serum vitamin D. 

Ghai B et al.20 reported that there were no significant correlation between serum vitamin D level and severity of low 

back pain. However, Lotfi A et al.27 demonstrated that there was a significant correlation between serum vitamin D 

and pain severity. Only few studies regarding the relationship between D vitamin and pain severity were found in 

literature review. The data obtained in our study find out the correlation between the severity of pain and the serum 

vitamin D in patients with LBP. Patients with all the onset of LBP had lower serum vitamin D level, lower 

concentration of serum calcium and higher inflammatory marker levels like ESR but not obvious change in CRP 

level. Forrest KY et al.26 reported the average prevalence in vitamin D deficiency in the USA was reported as 41.6%, 

which was 82.1% in black people and 69.2% in Hispanics. Our study noticed prevalence of LBP was high among the 

individual with low level of serum vitamin D and low concentration of serum calcium. The disability score was higher 

in case of chronic onset leading to more severity of LBP as compared to acute and sub-acute LBP. This association 

between low vitamin D and LBP may be mediated by inflammatory mediators. Patients with LBP had a deficiency of 

Vitamin D and that there was a positive correlation between the level of Vitamin D and pain severity. Zadro J et al.11 

found that patients with LBP had lower serum vitamin D and more common in younger women. We also found that 

Vitamin D level in female patients with LBP were lower than that of male patients and more common in middle age 

women (44.93 ± 13.66 years) but not statistically significant. The severity and disability score in middle age female 

were high as compared to male as well as lower level of serum calcium and higher level of inflammatory marker like 

ESR. The severity and disability score among Muslim group were high as compared to Hindu group. The serum level 

of vitamin D was higher than that of Hindu group but no difference in the serum level of serum calcium and 

inflammatory marker like CRP and ESR. The serum level of vitamin D in chronic LBP was lower than that of acute and 

sub-acute LBP. There were no obvious difference in serum concentration of calcium among the acute and sub-acute 

LBP. There were no obvious difference between among the different onset of LBP and in the serum level of calcium 

whereas the level of ESR was higher in chronic LBP group as compared to acute and sub-acute LBP group. There are 
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several limitations to this study like underlying factors such as age, race, sociodemographic, dietary conditions, 

bone density, exposure to sun light. However, such types of studies had not been conducted in eastern terai of 

nepal. Further studies are still required. 

In our study of 200 patients with low back pain showed positive correlation between the serum level of vitamin D 

and severity and prevalence of low back pain. The average number of patients with low back pain among Hindu 

religion (73.5%) were higher than that of Muslim religion (41.5%). The average VAS, NV-ODI, serum vitamin D, 

serum calcium level and concentration of  ESR were 55.89% ± 13.80, 44.87 ± 14.11, 25.74 ± 8.77, 8.67 ± 1.03 and 

24.63 ± 6.24 respectively. (Table 1). The average age of female patients with LBP was (44.93 ± 13.66, p ≈ 0.060) 

younger than that of male patients (49.26 ± 16.03, p ≈ 0.060). The mean VAS among female patients (56.99 ± 13.12, 

p ≈ 0.059) were higher than that of male patients (52.83 ± 15.24, p ≈ 0.059). The mean NV-ODI among female 

patients (45.42 ± 13.81, p ≈ 0.358) were higher than that of male patients (43.34 ±14.94, p ≈ 0.358). The average 

serum vitamin D level for female patients (25.37± 9.04, p ≈ 0.322) was lower than that of male patients (26.76 ± 

7.97, p ≈ 0.322). There were no difference in average serum calcium concentration for both female (8.63 ± 0.99, p ≈ 

0.348) and male (8.79 ± 1.15, p ≈ 0.348) patients. The average concentration of ESR in female patients (25.31 ± 5.52, 

p ≈ 0.010) was higher than that of male patients (22.74 ± 7.67, p ≈ 0.010). The patients were divided into three 

groups on the basis of onset of disease. The clinical presentation of patients with chronic low back pain (44%) was 

highest among all followed by acute (29%) and sub-acute (27%) low back pain. Among 83 Muslim patients with low 

back pain, the number of patients with acute, sub-acute and chronic LBP were 20 (24.09%), 25 (30.12%) and 38 

(45.78%) respectively. Among 117 Hindu patients with low back pain the number of patients with acute, sub-acute 

and chronic LBP were 39 (33.33%), 28 (23.93%) and 50 (42.73%) respectively. There were no difference between the 

average concentration of serum calcium among the patients belongs to Muslim (8.68 ±0.85, p ≈ 0.952) and Hindu 

(8.67 ± 1.15, p ≈ 0.952) religion. The average level of serum vitamin D among Muslim patients (26.65 ± 10.37, p ≈ 

0.218) were higher than that of Hindu (25.09 ± 7.41, p ≈ 0.218) religion. The mean VAS among Muslims patients 

(56.33 ± 12, p ≈ 0.708) were higher than that of Hindu (55.58 ±14.99, p ≈ 0.708) religion. The mean NV-ODI among 

Muslim patients (45.45 ±12.85, p ≈ 0.628) were higher than that of Hindu (44.46 ±14.98, p ≈ 0.628) religion. There 

were no obvious difference between average concentration of ESR among Muslims patients (24.88 ± 6.10, p ≈ 

0.628) and Hindu (24.88 ± 6.10, p ≈ 0.628) religion. 

5. Conclusion 

In conclusion, the prevalence of LBP is high among the individual with low level of serum vitamin D level and low 

level of serum calcium concentration. There is positive correlation between the serum vitamin D level and severity of 

low back pain. The disability score is high among the individual with chronic onset leading to more severity of low 

back pain. Middle aged female population are highly affected with higher severity and disability score. Disability 

score among the muslim group is higher as compare to hindu group reflecting to more severity of low back pain 

among them. Therefore, further large scale study needed to investigate the relation between severity of low back 

pain and vitamin D and its relation with inflammatory mediators to reduce the prevalence of LBP. 
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Annex 1 

                                                     Pro forma  

Correlation between vitamin D and Low back pain in a person of eastern Terai of Nepal. 

Study No.:                   Hospital ID:                                   In patient ID:                                      Date: 

Particulars 

Name:                                  Age:                                       Gender:                                 Ethnicity:                          

Occupation:                         Marital Status:                        Contact No.: 

Address: 

CLINICAL HISTORY:  

● Symptoms of LBP, duration:  

● Site of pain and suspected fracture:  

● ASIA Score:  

● Presence of neurological symptoms (altered sensation/ weakness/numbness): (+/-)  

● LS tenderness: (+/-)  

● Neurological deficit;  

● Motor weakness: (L2, L3, L4, L5, S1) 

 ฀ Tibialis anterior: L4 

 ฀ EHL: L5 

 ฀ FHL: S1 

 ● Sensory deficit: dermatome level (L2, L3, L4, L5, S1)  

● Reflexes: 

 ฀ Knee (L2, 3, 4):  

 ฀ Ankle (S1):  

● Bowel and bladder involvement: (+/-)  

● Level of fracture diagnosed with x ray radiographs 

    LBP 

(Duration) 

VAS score ODI score Serum 

Vitamin D 

level 

Serum 

Calcium   

level 

C-reactive 

protein 

(CRP) 

Erythrocyte 

sedimentation 

rate (ESR) 

Acute 

(<6weeks) 

      

Sub-acute 

(6-12weeks) 

      

Chronic 

(>12 weeks) 
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Annex 2 

 

                                                    मञ्जुरीनामा पत्र 

                                                                                                                                     मिमि.………………................. 

िेरो नाि डा.पुष्कर ननरौला हो । ि  सप्तकोशी नू्यरोअस्पिाल प्रा.मल. इनरुवाको हाडजोनी िथा स्पाइन मवभागिा कार्यरि छु । िैले 

Correlation between vitamin D and low back pain in a person of eastern Terai of Nepal at Saptakoshi Neuro 

Hospital, Inaruwa मिषर्िा अध्यर्न गनय गइरहेको छु । ि र्स अनुसन्धानको जानकारी मिन साथसाथै र्सको अंश िमनमिनुहुन सािर 

अनुरोध गियछु। िपाईको संलग्िा र्स अघ्यर्न िा से्वच्छिक हुनेछ र िपाई मनसंकोच कुनै पमन िखि र्स अघ्यर्निाट िामहररन सकु्न हुनेछ। 

िपाईँलाई र्सै िखि मनर्यर् गनुयपने िाध्यिा छैन। र्सिा मनर्यर् गनुय पूवय िपाईँ आफुलाई सहज लागे्न व्यच्छिसँग सल्लाह मलन सकु्नहुन्छ। 

िपाईँ र्स अध्यर्नको अंश िनेवापि िलाइ कुनै आमथयक लाभ हुने छैन र िपाइँको व्यच्छिगि मववरर्हरु गोप्य नै रहनेछन्। जानकारीिा 

कही ँकिै निुझेको खण्डिा िलाई सम्पकय  गनुयहुन अनुरोध गियछु। र्मि केमह प्रश्नरहेिा िलाई वा मवशेषज्ञ वा कियचारीलाई सोध्नुहुन अनुरोध 

गियछु। 

                                                                                     धन्यवाि। 

िलाई र्स अध्यर्न सम्बन्धी समू्पर्य रुपिा जानकारी गराइएको छ र ि र्स अध्यर्निा से्विाका साथ संलग्न हुन िञ्जुर छु। 

            िस्तख:                                                                            साक्षीको िस्तखि: 

             नाि:                                                                                                        

             ठेगान:  

            फोन न: 

                                                                   

 

                                                                      (ल्याप्चे छाप) 
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Abbreviations 

 

SNH Saptakoshi Neuro hospital 

BMI 

LBP 

Body Mass Index 

Low back pain 

ESR Erythrocyte Sedimentation Rate 

NSLBP Nonspecific low back pain 

CRP C-reactive protein 

NV-ODI Nepali version Oswestry Disability Index 

VAS Visual Analog Scale 

TL Thoracolumbar 

OPD 

NSAID 

 NV 

Out Patient Department 

Nonsteroidal anti-inflammatory drugs 

Nepali Version 
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