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Abstract

Introduction- Chronic Low back ache (CLBA) is a common complaint amongst the middle aged and elderly and is an important
public health issue. Vitamin D3 is responsible for calcium metabolism and bone mineralization. Its deficiency has been linked
with several disorders including musculoskeletal pain and fractures. Different studies have reported varying degree of association
between vitamin D3 levels and Bone Mineral Density (BMD).

Aim- The present study was conducted to evaluate the correlation of BMD with serum vitamin D3 levels in symptomatic patients
of chronic idiopathic low back ache.

Materials and Methods- This prospective observational study was done on 50 patients of idiopathic CLBA seen at Northern
Railway Central Hospital between January to December 2018. All patients were evaluated for their pain by Visual Analogue
Scale (VAS) score, their BMD by Dexa-scan and for their serum Vitamin D3 levels. Serum D3 was evaluated by immunoassay
and the lowest T-score amongst all sites was chosen for evaluation and the data obtained was statistically evaluated.

Observation and Results- Vitamin D3 levels ranged from 11-35 with males having significantly higher levels than females.
The T-scores ranged from -0.5 to -2.9 with males having significantly higher levels than females. Age more than 60 years was a
risk factor lower T-scores and lower vitamin D3 levels but the latter was statistically insignificant. Correlation between vitamin
D3 and T-score was 0.41

Conclusion - Our study also revealed a positive but not very strong co-relation of low Vitamin D levels with poorer bone health.
Bone health and vitamin D were adversely affected by old age and female sex.
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Introduction

Vitamin D is a fat-soluble secosteroids responsible for calcium, magnesium and phosphate metabolism, and multiple

other biological effects, including bone mineralization. Vitamin Ds;is chemically cholecalciferol, which is
synthesized in the skin from cholesterol through a sun mediated chemical reaction (mainly UVB radiation). It must
be hydroxylated to convert it to the active form, calcitriol (also known as 1, 25-dihydroxycholecalciferol). U9 The

Indian subcontinent is tropical and extends from 8.4 degrees N and 37.6 degrees N latitudes with adequate sunshine
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all the year. And the population is presumed to be vitamin D sufficient. However, the socio-cultural aspect of the
region is such that people are usually well covered and direct skin exposure to sunlight is sub-optimal, leading to
Vitamin D deficiency. Deficiency of Vitamin D can cause several chronic diseases, including secondary
hyperparathyroidism which has detrimentally impacts calcium and bone metabolism, more so in postmenopausal
women and in the elderly,”

Low back pain is a pain localized to the area below the costal margins and above the inferior gluteal folds.®) Low
back ache (LBA) is one of the most frequently encountered complaints with a lifetime prevalence of around 80%. -
® In 10-20% individuals LBA persists for longer than 3 months either as continuous or episodic pain to be labelled
as chronic LBA.

AGE-RELATED bone loss leads to increased risk of fractures and decreased Bone Mineral Density in the elderly
(10). Different studies have reported varying degree of association between vitamin D3 levels and BMD with some

(1911 and the others not. 2

finding a significant correlation
Aims and Objectives

The present study was conducted to evaluate the correlation of BMD with serum vitamin D3 levels in symptomatic
patients of chronic idiopathic low back ache.

Materials and methods

This was a prospective observational study conducted at Northern Railway Central hospital between January to
December 2018. The subject population consisted of all patients with idiopathic chronic low backache, which was
defined as persistence of continuous or episodic low back pain persisting over 3 months or more without obvious
traumatic, metabolic or inflammatory causes. Patients with obvious trauma, deformity or inflammatory conditions
of the spine were excluded from the study. A total of 50 consecutive patients from both sexes and all age-groups
who fulfilled the inclusion criterion were included in the study. All patients underwent a careful and detailed clinical
evaluation with specific reference to pain scoring. The visual analogue scale was used to record pain and the highest
score amongst all episodes of pain in the last 3 months was chosen for evaluation. Patients with a score of 4 or more
were included in the study. All patients underwent X-ray of the spine AP and Lateral views and a Dexa scan to
evaluate bone mineral density. Any other investigations like MRI, RA factor, CRP etc., were guided by the results
obtained. All scans were reviewed by the same radiologist. The Dexa scan was performed on — GE lunar full fan
beam whole body Dexa system. The T-scores were calculated at the hip and spine and the lowest score amongst
them was taken for evaluation. T scores of upto -1 were taken as normal, between -1 to -2.5 were labelled as
osteopaenia and below =2.5 were diagnosed as osteoporosis. The Vitamin D3 was assessed on Beckman Coulter
Access 2 Automated immunoassay Machine, Appropriate statistical tests were applied to ascertain the correlation
and significance of the parameters evaluated.

Observation and results

Out of the 50 cases enrolled in the study 35 were females. This female preponderance amongst patients of idiopathic
low backache was statistically significant. The average age was 55.65 with a standard deviation (SD) of 10.09 and a
range from 29 to 71 years. However, males in the study had significantly higher age than females (Table 1). The T-

scores ranged from -0.5 to -2.9 with males having significantly higher levels than females. (Table 1). Vitamin D3
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levels ranged from 11-35 with males having significantly higher levels than females. (Table 1). Patients with lower
levels of vitamin D3 had poorer bone health (lower T-scores). However, this relationship was not very strong and he
co-efficient of correlation was only 0.41. Patients with age more than 60 had significantly lower T-scores but though

they had lower vitamin D3 levels, the difference was not statistically significant. (Table 2)

Male Female Total P-value
Number 15 35 50
Av Age 63.8 52.31 55.65
SD (age) 5.35 9.6 10.09 p<0.01
Range ( age) 53to 71 29to 71 29to 71
T-score mean -1.47 -1.7 -1.63
SD (T) 0.61 0.63 0.62

p<0.01

-0.5to -0.5to

Range (T) -0.5t0-2.9
-2.6 -2.9

D3 Level mean 32.67 22.73 23.94
SD (D3) 1.8 3.27 431 p<0.01
Range (D3) 21 to 35 11 to 34 11to 35

Table-1 Relation of Serum Vitamin D3 levels and Bone health with Sex

Age<60 | Age>60
Total P-value
years years
D3 Level mean 25.06 23.63 23.94
SD (D3) 4.69 5.26 431 p>0.05
Range (D3) 18 to 34 11to 35 11to 35
T-score mean -1.47 -1.9 -1.63
SD (T) 0.52 0.69 0.62
p<0.01
-0.5to - -0.5to -
Range (T) 2.6 2.6 -0.5t0-2.9

Table-2 Relation of Serum Vitamin D3 levels and Bone health with Age

Discussion

Symptoms of Vitamin D deficiency depend on the grade and duration of deficiency. Most patients are
asymptomatic."” Deficiency causes rickets in children and osteomalacia in adults. Patients may develop a decrease
in bone mineral density, musculoskeletal pain and weakness and fractures, depending on the degree of deficiency.

(419 The commonest and most sensitive index used to assess vitamin D status in a person is serum 25(OH) D."®
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The normal level of serum Vitamin D is >30 ng/mL, if it is 2030 ng/mL, there is Vitamin D deficiency; if it is <20
ng/mL, there is lack of Vitamin D; and if it is <10 ng/mL, there is a serious lack of Vitamin D. an

Osteoporosis affects more than 75 million people in Europe, Japan and the USA, and causes more than 2.3 million
fractures annually in Europe and the USA alone. It also causes people to become bedridden with secondary
complications that may be life threatening. Its prevention is therefore essential for maintaining health and quality of
life and decreasing economic losses in a community. Bone health is evaluated by Dexa-scan which measures bone
mineral density. It reports results as T-score and Z-score. The T-score is the relevant measure when screening for
osteoporosis. It is a comparison of a patient's BMD to that of a healthy 30-year-old. WHO recommends using data
for a 30-year-old white female for everyone. Normal is a T-score of —1.0 or higher, Osteopenia is defined as a score
between —1.0 and —2.5 and Osteoporosis is defined as —2.5 or lower. The Z-score is the comparison to the age-
matched normal and is usually used in cases of severe osteoporosis. This is the number of standard deviations a
patient's BMD differs from the average BMD of their age, sex, and ethnicity. '*

Vitamin D deficiency leads to secondary hyperparathyroidism and low serum 25(OH)D and elevated serum intact
parathyroid hormone (iPTH) concentrations are associated with low BMD. . Other studies have also found that
secondary hyperparathyroidism due to vitamin D deficiency is likely to be a major (and preventable) factor in age-
related bone loss."” A study by Kremer et al also demonstrated that Vitamin D has a positive effect on bone density
and bone quality. ®” Arya et al also opined that serum 25(OH)D level correlated with BMD. "

However, such co-relation between BMD and Vitamin D 3 is not universally observed and in their study done by
Outila et al; linear regression analysis showed no significant associations between serum 25(OH)D concentration
and forearm BMD. Similar lack of association was also noted by researchers.'?

Our study also revealed a positive but not very strong co-relation of low Vitamin D levels with poorer bone health.
Bone health and vitamin D were adversely affected by old age and female sex.

Conclusion

There was a positive correlation between vitamin D3 levels and bone mineral density, meaning thereby that patients
with low BMD also had lower vitamin D3 levels. However this correlation was not very strong. Females had lower

BMD and vitamin D3 than males. Patients over 60 years of age had significantly lower T-scores than those younger

than 60 years. The same was true for vitamin D3 levels also, but the difference was not statistically significant.
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