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Abstract  
Background: Vitamin D plays a crucial role in bone health and may influence 

the healing process after fractures. However, the efficacy of Vitamin D 

supplementation in enhancing bone healing remains inadequately explored. 

This study aims to evaluate the effects of Vitamin D supplementation on bone 

healing rates, pain reduction, functional recovery, and the incidence of 

complications after fractures. Material and Methods: In this observational 

study, 100 participants with confirmed fractures were divided into two groups: 

50 received Vitamin D supplementation (800 IU/day), and 50 served as 

controls, receiving no supplementation. The primary outcome measured was 

the rate of bone healing assessed through radiographic imaging. Secondary 

outcomes included pain levels (Visual Analog Scale), functional recovery 

(Return to Daily Activities Scale), and the incidence of complications such as 

nonunion and delayed union, evaluated over a six-month period. Results: 

Participants receiving Vitamin D supplementation demonstrated a significantly 

faster rate of bone healing, with 92% showing complete radiographic union 

compared to 74% in the control group (p<0.05). Pain levels were significantly 

lower, and functional recovery was quicker in the Vitamin D group. The 

incidence of complications was also reduced in the supplemented group. 

Detailed findings are presented across Tables 1-7. Conclusion: Vitamin D 

supplementation significantly enhances the rate of bone healing, reduces pain, 

accelerates functional recovery, and decreases the incidence of post-fracture 

complications. These results suggest that Vitamin D should be considered as 

part of the management strategy for patients with fractures. 

 
 

 

INTRODUCTION 
 

The interplay between nutrition and bone health is a 

well-documented aspect of medical science, 

highlighting the crucial role of various nutrients in 

the maintenance and repair of skeletal integrity.[1,2] 

Among these, Vitamin D stands out due to its 

pivotal role in calcium metabolism and bone 

homeostasis. Its influence extends beyond mere 

bone formation to potentially affecting the healing 

processes following fractures.[3] Despite the 

widespread acknowledgment of Vitamin D's 

importance in bone health, its direct impact on bone 

healing after fractures has been a subject of 

considerable debate and investigation.[4] 

Fractures represent a significant clinical challenge, 

impacting millions of individuals worldwide with 

considerable morbidity, healthcare costs, and often 

prolonged recovery times.[5] The healing process of 

bone is a complex physiological event, involving 

inflammation, bone production, and remodeling 

phases, all of which are intricately regulated by a 

host of biological factors, including Vitamin D. 

Given its role in promoting calcium absorption and 

bone mineralization, Vitamin D supplementation 

presents a plausible intervention that could enhance 

the efficacy of the fracture healing process.[6,7] 

Recent studies have begun to shed light on the 

potential benefits of Vitamin D supplementation in 

improving outcomes for patients with fractures. 

These benefits range from enhanced bone mineral 

density and strength to potential reductions in 

healing times and complications. However, the 

extent of these benefits, their clinical significance, 

and the optimal dosage and duration of Vitamin D 

supplementation remain areas of active research. 

This study aims to contribute to this growing body 

of knowledge by investigating the effects of Vitamin 

D supplementation on the rate of bone healing, pain 

levels, functional recovery, and the incidence of 
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complications in individuals with fractures. Through 

a comprehensive analysis of these outcomes, this 

research seeks to clarify the role of Vitamin D in 

fracture management and provide evidence-based 

recommendations for its use in clinical practice. 

Aim and Objectives 

 To investigate the effects of Vitamin D 

supplementation on the healing process after 

fractures, focusing on bone healing rates, pain 

reduction, functional recovery, and the incidence of 

complications. 

To assess the rate of bone healing in individuals 

with fractures receiving Vitamin D supplementation 

compared to those not receiving supplementation. 

To evaluate the impact of Vitamin D 

supplementation on pain levels using the Visual 

Analog Scale in patients post-fracture. 

To examine the effect of Vitamin D 

supplementation on functional recovery, as 

measured by the Return to Daily Activities Scale, in 

individuals with fractures. 

To investigate the incidence of complications, 

including nonunion and delayed union, in patients 

with fractures receiving Vitamin D supplementation 

versus those not supplemented. 

 
 

MATERIALS AND METHODS 
 

Study Design:  This observational study was 

conducted to evaluate the effects of Vitamin D 

supplementation on the healing outcomes of 

individuals with fractures. 

Study Period and Location: The study was carried 

out from August 2023 to March 2024 at the 

Government Medical College and General Hospital 

in Khammam. 

Participants: A total of 100 participants with 

clinically and radiographically confirmed fractures 

were enrolled in the study. The inclusion criteria 

were adults aged 18-65 years with a single fracture, 

while exclusion criteria included patients with 

multiple fractures, chronic bone diseases, or those 

already receiving Vitamin D supplementation8. 

Intervention: Participants were divided into two 

groups: the Vitamin D supplementation group 

(n=50) received 800 IU of Vitamin D3 daily, while 

the control group (n=50) did not receive any 

supplementation. Both groups received standard 

fracture care, including immobilization and pain 

management as per the hospital’s protocol. 

Outcome Measures: 

Bone Healing Rate: Assessed through radiographic 

images taken at baseline, 3 months, and at the end of 

the study period. The primary measure was the time 

to radiographic union. 

Pain Levels: Measured using the Visual Analog 

Scale (VAS) at baseline, monthly follow-ups, and at 

study completion. 

Functional Recovery: Evaluated with the Return to 

Daily Activities Scale at baseline, 3 months, and at 

the end of the study. This scale assesses the patient's 

ability to perform daily activities and return to work. 

Incidence of Complications: The occurrence of 

nonunion or delayed union was documented through 

clinical assessment and radiographic evaluation. 

Data Analysis: Descriptive statistics were used to 

summarize the demographic and baseline 

characteristics of the study population. Comparative 

analyses between the two groups were performed 

using independent t-tests for continuous variables 

and chi-square tests for categorical variables. A p-

value of <0.05 was considered statistically 

significant. 

Ethical Considerations: The study protocol was 

reviewed and approved by the Institutional Ethics 

Committee of the Government Medical College and 

General Hospital, Khammam. Informed consent was 

obtained from all participants prior to their inclusion 

in the study. 

 

RESULTS 

 

In our observational study, we aimed to evaluate the 

impact of Vitamin D supplementation on the rate of 

bone healing after fractures, alongside assessing its 

effects on pain levels, functional recovery, and the 

occurrence of complications. This study comprised 

100 participants, evenly split between a Vitamin D 

supplementation group and a control group. Here, 

we present a detailed overview of our findings, 

systematically supported by data presented in Tables 

1 through 7. 

The demographic and baseline characteristics of the 

study population did not significantly differ between 

the two groups, ensuring a balanced comparison. 

The mean age, gender distribution, and fracture 

locations were comparable, as outlined in Table 1: 

Study Population Characteristics. 

Rate of Bone Healing: Our analysis indicated a 

significantly accelerated rate of bone healing in the 

Vitamin D group. A pronounced 92% of participants 

in this group exhibited complete radiographic union, 

in stark contrast to 74% in the control group, a 

difference that was statistically significant (Table 2: 

Rate of Bone Healing). Moreover, the average time 

to radiographic healing was notably shorter in the 

Vitamin D group, highlighting the supplementation's 

efficacy in enhancing bone repair processes. 

Pain Levels: Pain assessment revealed a significant 

reduction in reported pain levels among the Vitamin 

D group at the third and sixth-month checkpoints. 

This group reported lower pain scores compared to 

the control group, with statistically significant 

differences emerging from the third month post-

fracture (Table 3: Pain Levels). These findings 

suggest a potential analgesic effect of Vitamin D 

supplementation in the context of fracture healing. 

Functional Recovery: The functional recovery 

trajectory favored the Vitamin D group, with a 

higher percentage of participants returning to their 

pre-fracture level of daily activities at both the three 
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and six-month marks (Table 4: Functional 

Recovery). This accelerated recovery underscores 

the role of Vitamin D in promoting not only bone 

healing but also the restoration of function. 

Incidence of Complications: The analysis of 

complications such as nonunion and delayed union 

revealed a lower incidence rate in the Vitamin D 

supplementation group. This observation is 

quantitatively supported by the data presented in 

Table 5: Incidence of Complications, emphasizing 

the protective effect of Vitamin D against common 

post-fracture complications. 

Bone Density Changes: Participants in the Vitamin 

D group experienced a significant increase in bone 

density at the fracture site, as measured by DEXA 

scans. The mean increase in bone density was 

notably higher in the supplemented group compared 

to controls, a difference detailed in Table 6: Bone 

Density Changes. 

Vitamin D Serum Levels: The intervention group 

showed a significant increase in serum Vitamin D 

levels over the study period, with levels rising 

markedly from baseline to the six-month endpoint 

(Table 7: Vitamin D Serum Levels). This increase 

correlates with the observed improvements in bone 

healing and recovery metrics. 
 

 

Table 1: Study Population Characteristics 

Characteristic Vitamin D Group Control Group 

Age (years) 45 ± 11 46 ± 12 

Gender (M/F) 26/24 25/25 

Fracture Location Radius (28%), Tibia (22%), Femur (20%) Radius (28%), Tibia (22%), Femur (20%) 

 

Table 2: Rate of Bone Healing 

Outcome Vitamin D Group Control Group 

Complete Radiographic Union 46 (92%) 37 (74%) 

Average Time to Healing (weeks) 8.2 ± 1.5 11.4 ± 2.3 

 

Table 3: Pain Levels (Visual Analog Scale, 0-10) 

Timepoint Vitamin D Group Control Group 

Baseline 6.7 6.8 

At 3 Months 2.3 3.8 

At 6 Months 1.1 2.4 

 

Table 4: Functional Recovery (Measured by the Return to Daily Activities Scale) 

Timepoint Vitamin D Group Control Group 

At 3 Months 76% 54% 

At 6 Months 88% 66% 

 

Table 5: Incidence of Complications 

Complication Vitamin D Group Control Group 

Nonunion 2 (4%) 8 (16%) 

Delayed Union 4 (8%) 13 (26%) 

 

Table 6: Bone Density Changes (measured by DEXA) 

Outcome Vitamin D Group Control Group 

Increase in Bone Density at the Fracture 

Site 

+2.5% ± 1.2% +0.8% ± 1.1% 

 

Table 7: Vitamin D Serum Levels 

Timepoint Vitamin D Group Control Group 

Baseline 20 ng/mL 19.8 ng/mL 

At 6 Months 32 ng/mL ± 4 20.2 ng/mL ± 3.5 

 

 

 
Figure No: 1 Pain Levels Over Time 

 
Figure No: 2 Rate of Bone Healing 
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Figure No:3 Functional Recovery Over Time 

 

 
Figure No:4 Vitamin D Serum Levels at Baseline and 6 

Months 

 

DISCUSSION 
 

The findings from this observational study provide 

valuable insights into the effects of Vitamin D 

supplementation on bone healing, pain management, 

functional recovery, and the incidence of 

complications following fractures. The significant 

improvement in bone healing rates and reduction in 

healing times among participants receiving Vitamin 

D supplementation underscores the nutrient's pivotal 

role in bone metabolism and regeneration.[9] These 

results are consistent with existing literature that 

highlights the importance of Vitamin D in calcium 

absorption and bone mineralization, which are 

crucial for the repair and regeneration of bone tissue 

following injury.[10]. 

The observed decrease in pain levels in the Vitamin 

D group, as measured by the Visual Analog Scale, 

suggests an analgesic effect that may be attributed to 

the nutrient's anti-inflammatory properties. This 

finding is in line with previous research indicating 

that Vitamin D can modulate the body's 

inflammatory response, potentially reducing pain 

associated with the healing process.[11] 

Furthermore, the enhanced functional recovery in 

individuals supplemented with Vitamin D highlights 

the nutrient's broader impact on musculoskeletal 

health, beyond its direct effects on bone tissue.[12,13] 

The ability to return to daily activities and work is a 

critical aspect of recovery from fractures, and the 

observed improvements in this area may reflect the 

systemic benefits of Vitamin D on muscle function 

and overall physical performance. 

The lower incidence of complications, such as 

nonunion and delayed union, in the Vitamin D 

group further supports the argument for the 

nutrient's beneficial effects on bone healing 

processes. Nonunion and delayed union are 

significant concerns in fracture management, often 

leading to prolonged disability and the need for 

additional interventions. The potential for Vitamin 

D supplementation to reduce these complications 

represents an important area for future research and 

clinical practice.[14] 

However, it is important to acknowledge the study's 

limitations, including its observational design and 

the relatively short duration of follow-up. Longer-

term studies are needed to fully understand the 

effects of Vitamin D supplementation on fracture 

healing and to determine the optimal dosage and 

duration of treatment. Additionally, the role of 

baseline Vitamin D status in influencing the 

outcomes of supplementation should be considered 

in future research, as individuals with low baseline 

levels may benefit more significantly from 

supplementation. 

 

CONCLUSION 
 

This research adds to the accumulating knowledge 

on the positive impacts of Vitamin D 

supplementation in fracture management. Through 

its role in promoting bone healing, diminishing pain, 

facilitating functional recovery, and reducing the 

frequency of complications, Vitamin D 

supplementation proves to be an effective 

complement to standard fracture treatment 

protocols. The outcomes highlight the importance 

for medical professionals to evaluate Vitamin D 

levels in patients experiencing fractures and to 

contemplate its supplementation as an integral 

component of holistic fracture care. 
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