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Abstract 
Background: Vitamin D deficiency is a major cause of impaired bone mineralization and fragility fractures.  
Objective: To study the correlation between Vitamin D levels and low-energy fractures at GMC Jammu.  
Methods: Prospective observational study recruiting 210 adults over one year.  
Results: 62.8% were Vitamin D deficient; strong correlation seen with hip and vertebral fractures.  
Conclusion: Routine Vitamin D screening reduces risk of fragility fractures. 
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Introduction 

Fragility fractures result from minimal trauma and 
are strongly associated with poor bone health. 
Vitamin D plays a central role in calcium 
metabolism, muscle strength, and bone 
mineralization.  

Hypovitaminosis D leads to reduced bone density, 
osteomalacia, and increased fall risk.  

Northern India exhibits high Vitamin D deficiency 
despite adequate sunlight exposure.  

This study evaluates its correlation with low-energy 
fractures in adults at GMC Jammu. 

Objective 

To determine the correlation between serum 
Vitamin D levels and low-energy fractures among 
adults presenting to GMC Jammu. 

Methods 

This was a prospective observational study 
conducted from 1 January to 31 December 2025. 
Adults ≥18 years with low-energy fractures were 
included. Exclusion criteria included high-energy 
trauma, CKD ≥4, metabolic bone disease, and 
chronic steroid use. Serum 25(OH) Vitamin D, 
calcium, and PTH were measured. Statistical 
analysis used chi-square and Pearson correlation, 
with p < 0.05 significant. 

Results and Analysis 
 

 
Figure 1: Scatter Plot: Vitamin D vs Age 
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Interpretation: Shows a mild downward trend suggesting older adults tend to have lower Vitamin D levels. 

 
Figure 2: Boxplot: Vitamin D by Fracture Type 

 
Interpretation: Hip and vertebral fractures show the lowest median Vitamin D levels, indicating stronger 
association. 

 
Figure 3: Mean Vitamin D by Fracture Type 

 
Interpretation: Hip fracture patients had the lowest mean Vitamin D, supporting deficiency as a major risk 
factor. 
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Figure 4: Correlation Heatmap 

 
Interpretation: Vitamin D shows inverse correlation with PTH and weak association with age and calcium 
levels. 

 
Figure 5: Histogram: Vitamin D Levels 

 
Interpretation: Distribution is left-shifted, confirming majority of patients fall in deficient range. 
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Figure 6: Pie Chart: Fracture Distribution 

 
Interpretation: Hip fractures were the most common, followed by distal radius and vertebral fractures. 

 
Figure 7: Line Graph: Vitamin D across Age Groups 

 

Interpretation: Vitamin D levels progressively 
decline with increasing age, especially after 60. 

Discussion 

This study confirms high prevalence of Vitamin D 
deficiency in fragility fracture patients in Jammu. 
Graphical analyses strongly demonstrate the 
correlation between deficiency and fracture 
severity, particularly hip fractures. Increased PTH 

levels support secondary hyperparathyroidism due 
to chronic hypovitaminosis D. Supplementation 
strategies are critical for prevention. 

Conclusion 

This study establishes a significant association 
between Vitamin D deficiency and low-energy 
fractures in adults. A high prevalence of 
hypovitaminosis D was observed among patients 
presenting with fragility fractures, particularly of 
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the hip and vertebrae, underscoring the critical role 
of Vitamin D in maintaining bone health and 
structural integrity. The findings highlight Vitamin 
D deficiency as an important, potentially 
modifiable risk factor for fragility fractures. 
Routine screening, early diagnosis, and appropriate 
supplementation, along with lifestyle and 
nutritional interventions, may substantially reduce 
fracture risk, improve musculoskeletal outcomes, 
and decrease the overall healthcare burden 
associated with osteoporotic fractures. 

Limitations 

This study was conducted at a single center, which 
may limit the generalizability of the results. 
Seasonal variations in Vitamin D levels and 
lifestyle factors such as diet, sunlight exposure, and 
physical activity were not assessed. Bone mineral 
density assessment using DEXA was not performed 
for all patients, and long-term follow-up to evaluate 
fracture healing or recurrence was not included. 

Future Scope 

Future research should involve multicenter studies 
with larger sample sizes to improve 
generalizability. Incorporation of seasonal Vitamin 
D assessment, bone mineral density evaluation, and 
long-term follow-up would provide a more 
comprehensive understanding of fracture risk. 
Interventional studies assessing the impact of 
Vitamin D supplementation on fracture prevention, 
healing, and functional outcomes are also 
warranted.	
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