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Abstract

Vitamin D deficiency is very common in both developed and developing countries. This study was conducted to estimate
the prevalence of vitamin D deficiency and insufficiency in orthopedic trauma patients and subsequently make
recommendations about vitamin D supplementation in them. A prospective diagnostic study was conducted including
orthopedic trauma patients within the age range of 21-50 years, between January 1, 2014 and June 30, 2017. All the
patients were subjected to estimation of blood 25-hydroxyvitamin D levels. Vitamin D deficiency was defined as a 25-
hydroxyvitamin D level less than 20 ng/mL and insufficiency was defined as a level between 20 and 30 ng/ml. 613
patients were tested for blood 25-hydroxyvitamin D levels. It was observed that vitamin D deficiency and insufficiency
had an overall prevalence of 45.5% and 35.4%, respectively, in the orthopedic trauma patients. Overall deficiency
prevalence in males and females was 44.3% and 47%, respectively. Most commonly affected patients belonged to age
groups >36 years, while younger patients had lower prevalence of deficiency or insufficiency. Vitamin D deficiency and
insufficiency were highly prevalent in this large population of orthopedic trauma patients. Vitamin D is an essential
component of calcium metabolism and subsequently its adequate levels are important for bone healing. Establishing the
prevalence of vitamin D deficiency and insufficiency can help in making adequate supplementation of vitamin D in

orthopedic trauma patients.
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Introduction [1-4]. Good bone quality depends upon presence of
adequate calcium and vitamin D levels in the body [1-4].

Vitamin D is the main regulator of body calcium Any fracture drastically increases body requirements of
metabolism [1,2]. Vitamin D increases uptake of calcium calcium, for it is the main element involved in fracture
from diet and also enhances calcium absorption in bones healing process and bone mineralization.3] For the same
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reason, orthopedic trauma patients are commonly
prescribed calcium for accelerating fracture healing. But
for calcium to act on bones, adequate amounts of vitamin
D are necessary. Without vitamin D presence, calcium
supplementation cannot work properly [1-5]. This study
was conducted to find out the prevalence of vitamin D
deficiency and insufficiency in orthopaedic trauma
patients and to make recommendations about vitamin D
supplementation in this cohort of patients.

Materials and Methods

A prospective diagnostic study was conducted at the
department of orthopedics of a tertiary care center
between January 1, 2014 and June 30, 2017. A total of
1030 patients of orthopaedic trauma, who were admitted
in the department of orthopaedics were evaluated for
inclusion in the study. Inclusion criteria were age
between 21 and 50 years and presence of at least one
fracture of duration less than 15 days. Exclusion criteria
were set as pregnant women, cases already taking vitamin
D supplements and patients with other medical and
surgical comorbid conditions. All the cases were
evaluated for blood 25-hydroxyvitamin D levels as an
indicator of vitamin D deficiency [6-8]. All the tests were
performed in the college central laboratory. Normal
vitamin D levels were defined as >30 ng/ml, insufficiency
as levels between 20-30 ng/ml and deficiency as levels
<20 ng/ml [4-8]. All the cases were divided into age
groups of five year intervals, from 21-25 years to 46-50
years. Prevalence rates were calculated for the different
age groups and gender categories.

Results

A total of 1030 admissions were made during the study
period. Out of 1030, only 613 cases were included in the
analysis on the basis of inclusion and exclusion criteria.
On division into age groups, maximum cases were
categorized into age group of 31-35 years. Out of all 613
cases, 45.8% were females (Figure 1). After testing blood
25-hydroxyvitamin D levels, it was observed that in this
cohort of orthopaedic trauma patients vitamin D
deficiency prevalence was 45.5%, vitamin D insufficiency
prevalence was 35.4%, with combined deficiency and
insufficiency having prevalence of 80.9%. Highest
prevalence of vitamin D deficiency was observed in the
age group 46-50 years (51.6%) and lowest in age group
21-25 years (31.3%) (Table 1). Highest and lowest
prevalence of vitamin D insufficiency levels were seen in
the age group of 36-40 years (40.2%) and 21-25 years
(32.2%), respectively (Table-1). Normal vitamin D levels
had highest prevalence in 21-25 years (36.5%) age group
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and lowest in 36-40 years (13.4%) age group. In males
prevalence of vitamin D deficiency was 44.3% and in
females was 47% (Figures 2 & 3). Insufficiency
prevalence in males and females was 38% and 32.4%,
respectively (Figures 2 & 3).

Age groups Vitamin D Vit:fm-ﬁn D . Vital-ni-n D
Normal deficiency insufficiency
21-25years | 36.50% 31.30% 32.20%
26-30years | 20.20% 43.80% 36.00%
31-35years | 16.30% 49.60% 34.10%
36-40 years | 13.40% 46.40% 40.20%
41-45years | 15.30% 49.00% 35.70%
46-50 years | 14.70% 51.60% 33.70%
Total 19.10% 45.50% 35.40%

Table 1: Showing Vitamin D statuses of all age group
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Figure 1: Age & Sex Distribution of cases.
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Figure 2: Vitamin D statuses of female cases.
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Figure 3: Vitamin D statuses of male cases.

Discussion

Vitamin D is a fat soluble vitamin which is the main
regulator of calcium metabolism in the body [1-3]. UV
rays present in the sunlight can convert 7-
dehydrocholesterol  present in the skin into
cholecalciferol or vitamin D3 [1-3]. Dietary sources of
vitamin D are animal products like eggs, milk, meat, etc.
Deficiency of vitamin D is generally the result of
decreased sun exposure or diet insufficient in animal
products [4]. Calcium metabolism and bone health
including bone healing are interlinked. Vitamin D acts by
making more calcium available for absorption into the
bones [9]. With the aim of providing sufficient calcium to
bones healing form fractures, patients are generally given
calcium supplementation. But vitamin D is required for
calcium absorption from the intestine [10]. Prevalence of
vitamin D deficiency has been previously studied in
various study cohorts like elderly, children,
postmenopausal women, etc [11-14].

But there are no documented studies about the
prevalence of vitamin D deficiency in the cohort of
orthopaedic trauma patients in India. Low levels of
vitamin D observed in this study were alarming. Nearly
about 81% the cases were found to be having low vitamin
D levels. More commonly affected were those in the older
age groups of more than 36 years. Deficiency and
insufficiency were equally prevalent in both the sexes
with only marginal differences in prevalence values. It can
be concluded that this study highlights the high
prevalence of vitamin D deficiency in orthopaedic trauma
patients and calcium supplementation alone cannot help
bone healing in this cohort of patients. Vitamin D
supplementation in adequate quantities and for
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appropriate period is important and should be made part
of the treatment protocol for orthopaedic trauma
patients.
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