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complaint for at least 3 months and who had checked their vitamin D
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levels were included in the study. The following details were extracted
from the patient’s records: age, sex, diagnosis, duration of symptoms,

presence of any co-morbid illness, vitamin D levels, and visual analogue scale (VAS) for
pain. Results: Data from a total of 98 patients were included in the analysis. The median
(range) vitamin D levels were 16.1(3-100) ng/ml. A total of 69 out of 98 (70%) study
participants were found to be deficient in vitamin D and 19 (19.4%) with insufficient levels.
Of those with non specific musculoskeletal pain (n=50), 40 (80%) had deficient levels and 8
(16%) had insufficient vitamin D. However, a trend (P=0.06) was observed between the
duration of symptoms and vitamin D levels. A statistically significant difference (P=0.01)
was seen in vitamin D levels [median (range) – 13.1 (3-51.5) ng/ml] in those with non
specific musculoskeletal pain and other diagnoses had Vitamin D level [median (range) –
18.6 (6.2-100) ng/ml] in the sub-group analysis. Conclusion: Vitamin D deficiency may
result in chronic musculoskeletal pain. Hence, a high index of suspicion of hypovitaminosis
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D is necessary from the physicians when patients with non specific musculoskeletal
complaints are encountered in their clinical practice.
Key words: Hypovitaminosis D, Chronic pain, Vitamin D deficiency.
INTRODUCTION
Vitamin D, 90% of which is obtained from exposure of the skin to sunlight, has been reported
to be deficient in approximately 3/4th of the population including Indians.

[1, 2]

Vitamin D

deficiency is often overlooked and under-treated from the diagnostic point of view.

[3, 4]

Evidence indicates that an adequate level of vitamin D is essential for musculoskeletal health.
[5, 6]
[7]

Low back pain and proximal myopathy are common symptoms of vitamin D deficiency.

Studies have shown that hypovitaminosis D is a precipitating factor for chronic non

specific musculoskeletal symptoms,

[8-11]

and vitamin D supplementation resulted in

subsidence of such symptoms. Hence, as a part of routine patient care, vitamin D levels are
checked in patients with any type of chronic musculoskeletal symptoms and when found to
be either insufficient/deficient, supplementation of the same was prescribed in our tertiary
care hospital. The present study was a retrospective assessment of vitamin Dlevels in patients
with chronic musculoskeletal complaints.
METHODS
Ethics
The study was carried out in the rheumatology clinic of a tertiary care hospital between
December 2013 and February 2014 after obtaining institutional ethics committee approval.
Waiver for informed consent was obtained from the ethics committee as it is a retrospective
study.
Study participants
Case records of those patients who visited the clinic between January and December 2013
were reviewed for the study. Patients of either gender, aged between 18 and 75 years,
presented with any musculoskeletal complaint for at least 3 months and who had checked
their vitamin D levels were included in the study. Those who were taking vitamin D
supplementation even before their visit to the clinic were excluded from the analysis.
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Study procedure
The following details were extracted from the patient’s records: age, sex, diagnosis, duration
of symptoms, presence of any co-morbid illness, vitamin D levels, and visual analogue scale
(VAS) for pain. The diagnoses were classified into those patients with specific diagnosis
(rheumatoid arthritis, osteoarthritis, lumbar spondylosis, and osteoporosis) and those with
non specific musculoskeletal complaints. Vitamin D levels were categorized as follows:
deficient (< 20 ng/ml), insufficient (20-29.9 ng/ml), optimal range (30-50 ng/ml) and
high/toxic (> 50 ng/ml).

[12]

The VAS was categorized into no pain (score of 0), mild (score

1-3), moderate (score 4-6) and severe pain (score 7-10). [13]
Statistical analysis
Numerical data were tested for normal distribution using Kolmogorov-Smirnov test. KruskalWallis H test was used to compare the vitamin D levels between different categories of
patients. Mann-Whitney U test was used to assess the vitamin D levels between the genders
and presence or absence of concomitant illness. Spearman correlation test was used to find
out the association between the vitamin D levels and VAS score, duration of symptoms. Chisquare test was used to find out the association between categories of vitamin D levels and
VAS scores. A multinomial logistic regression analysis was carried out with concomitant
illnesses, gender, Vitamin D levels and diagnosis as independent factors and categories of
VAS score as dependent factors. Logistic regression analysis was performed using SPSS 16.0
(SPSS Inc., Chicago, Illinois, USA) and all other analysis with GraphPadInStat version 3.05
for Windows 95, GraphPad Software, San Diego California USA, www.graphpad.com”.
RESULTS
Demographic details
A total of 98 patients (83 females and 15 males) were identified to satisfy the eligibility
criteria. Mean (SD) of age (in years) was 47.2 (15.2). Twenty two out of 98 patients (22.4%)
were diagnosed to have rheumatoid arthritis, 14 (14.3%) with osteoarthritis, 3 (3%) with
lumbar spondylosis, 5 (5%) with inflammatory arthritis and 1 (1%) with osteoporosis. The
rest (55%) were associated with non-specific musculoskeletal complaints. Median (range) in
years of duration of the symptoms was 0.5 (0.25-26). Twenty eight out of the total 98
(28.6%)

had

concomitant

illnesses

[diabetes

mellitus

-1;

multiple

(diabetes/hypertension/hyperthyroidism) – 13; others (depression, interstitial lung disease,
ischemic heart disease). [14]
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Vitamin D levels
The median (range) vitamin D levels were 16.1(3-100) ng/ml. A total of 69 out of 98 (70%)
study participants were found to be deficient in vitamin D and 19 (19.4%) with insufficient
levels. Of those with non specific musculoskeletal pain (n=50), 40 (80%) had deficient levels
and 8 (16%) had insufficient vitamin D. There was no significant difference between gender,
patients with/without concomitant illness and between different categories of VAS score.
However, a trend (P=0.06) was observed between the duration of symptoms and vitamin D
levels. A statistically significant difference (P=0.01) was seen in the vitamin D levels
[median (range) – 13.1 (3-51.5) ng/ml] in those with non specific musculoskeletal pain and
other diagnoses had Vitamin D level [median (range) – 18.6 (6.2-100) ng/ml] in the subgroup analysis.
VAS score
Median (range) of VAS score was 6 (4-8). No significant difference was observed between
the different categories of VAS and vitamin D. None of the factors were found to predict the
VAS score in logistic regression model.
DISCUSSION
The present study was a retrospective analysis of the data of patients with chronic
musculoskeletal complaints attending the rheumatoid clinic and those who got their vitamin
D levels checked in a tertiary care hospital. We found that the vitamin D levels were
significantly reduced in general and especially, those with chronic non specific musculoskeletal complaints.
Vitamin D is essential for the normal maintenance of calcium homeostasis and in turn, for
bone strength. Vitamin D deficiency has been reported to be the precipitating factor for many
of the musculo skeletal disorders including non specific musculoskeletal pain.

[8-11]

Other

chronic musculoskeletal disorders have also been linked with low levels of vitamin D such as
fibromyalgia, osteoarthritis, migraine headaches.

[14]

Even, authors have described an

increased requirement of opioid drugs for managing chronic pain in vitamin D deficiency. [15]
All these are observational studies and therefore may have to be interpreted with a high risk
of bias. The largest study till date conducted in around 3000 individuals found that there was
a 30% increase in the odds of patients being deficient in vitamin D with chronic
musculoskeletal pain.

[16]

Putative mechanisms include an increase in the release of

parathyroid hormone causing bone resorption, which leads to the generation of pain on the
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periosteal covering of the bone. Studies have also shown that vitamin D receptors are located
in the brain and modulation of these receptors prevents neural transmission of pain. Hence,
hyperalgesia occurs in deficiency.

[17]

Evidence also exists on an increased number of

nociceptor axons in vitamin D deficient state, resulting in skeletal muscle hypersensitivity. [18]
Hence, considering the fact that chronic musculoskeletal pain occurs very commonly (15%),
it may be prudent to administer vitamin D in such individuals if documented evidence exists.
[19]

Preventing vitamin D deficiency is better than treating it. Adequate exposure to sun for at
least 30 minutes and diet fortified in vitamin D should be consumed in adequate quantities.
Prophylactic dose of vitamin D is 800-2000 IU/day while for treating the deficiency, it shall
be administered to the maximum dose of 10,000 IU/day.

[20]

The study is limited in being

retrospective and no follow-up details of the study participants were available. To conclude,
vitamin D deficiency is commonly over-looked and under-diagnosed. Hence, a high index of
suspicion on hypovitaminosis D is necessary from the physicians point of view when patients
with non specific musculoskeletal complaints are encountered in their practice.
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