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1. Vitamin D boosts bone healing 
significantly.
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fracture recovery.

3. Enhanced bone density observed 
withV itamin D.
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supplemented p atients.

5. Stronger post-fracture bones with 
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INTRODUCTION

The interplay between nutrition and bone health is a well-

documented aspect of medical science, emphasizing the crucial 

role various nutrients play in maintaining and repairing skeletal 

integrity[1]. Among these nutrients, Vitamin D is particularly 

notable due to its pivotal role in calcium metabolism and bone 

homeostasis. Vitamin D's influence extends beyond basic bone 

formation; it potentially impacts the healing processes 

following fractures. Despite widespread acknowledgment of 

Vitamin D's importance in bone health, its direct impact on 

bone healing post-fracture remains a subject of considerable 

debate and ongoing investigation. This study seeks to explore 

and elucidate the specific effects of Vitamin D supplementation 

on the bone healing process, providing deeper insights into its 

therapeutic potential and practical implications in clinical 

settings[2,3].

Fractures represent a significant clinical challenge, affecting 

millions of individuals worldwide and leading to considerable 

morbidity, healthcare costs, and often prolonged recovery 

times[4]. The healing process of bone is a complex 

physiological event that involves inflammation, bone 

production, and remodeling phases. These phases are 

intricately regulated by a host of biological factors, including 

Vitamin D [5]. Given its crucial role in promoting calcium 

absorp t ion  and  bone  minera l i za t ion ,  Vi tamin  D 

supplementation presents a plausible intervention that could 

enhance the efficacy of the fracture healing process. By 

potentially improving the efficiency and outcomes of bone 

repair, Vitamin D could play a vital role in reducing recovery 

times and improving the quality of life for those affected by 

fractures[6,7,8].

Recent studies have started to illuminate the potential benefits 

of Vitamin D supplementation in improving outcomes for 

patients with fractures[9]. These benefits include enhanced 

bone mineral density and strength, as well as 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. Understanding these variables 

is crucial for developing evidence-based guidelines that can 

maximize the therapeutic potential of Vitamin D in fracture 

heal ing and improve pat ient  outcomes in  c l inical 

practice[10,11].

Vitamin D plays a crucial role in bone health, acting as a pivotal 

factor in calcium absorption and bone metabolism. Recent 

research has expanded our understanding of vitamin D beyond 

its traditional scope, examining its efficacy in enhancing bone 

healing after fractures[12]. The interest in this nutrient as a 

therapeutic adjunct in fracture management stems from its 

biological mechanisms and the prevalence of vitamin D 

deficiency in various populations. Vitamin D's primary 

function is to regulate calcium and phosphate levels in the 

blood, two minerals essential for normal bone formation and 

repair. In the context of bone healing, vitamin D facilitates the 

deposition of calcium into the collagen matrix, which forms the 

foundational structure of bone. This process, known as 

mineralization, is critical in the recovery phase of a fracture. 

Clinical studies have demonstrated that adequate levels of 

circulating vitamin D are associated with optimal healing 

processes, suggesting that supplementation could potentially 

accelerate this phase, especially in deficient individuals[13,14].

The impact of vitamin D supplementation on bone healing can be 

observed through several pathways. First, vitamin D increases 

the expression of osteocalcin and other bone matrix proteins by 

osteoblasts, the cells responsible for forming new bone 

tissue[15]. This action not only enhances the structural integrity 

of the newly formed bone but also potentially speeds up the 

healing process. Moreover, vitamin D is involved in the 

modulation of the immune response after a fracture. It has anti-

inflammatory properties that can reduce the inflammation at the 

injury site, leading to a better environment for bone repair. This 

dual role in promoting bone matrix formation and reducing 

inflammatory barriers presents a compelling case for the use of 

vitamin D supplementation as a standard adjunct therapy in 

fracture management. Additionally, observational studies have 

linked higher vitamin D levels with decreased pain scores in 

patients post-fracture, further supporting its role in improving 

patient outcomes during the healing process[16].

Despite the promising benefits of vitamin D in bone repair, the 

effectiveness of supplementation largely depends on the baseline 

vitamin D status of the individual. Numerous studies have 

indicated that the greatest benefits are seen in patients who are 

vitamin D deficient at the time of their fracture. For these 

individuals, supplementation can significantly improve bone 

mineral density and reduce the time to fracture union. Clinical 

trials have shown varying results based on demographic factors 

such as age, gender, and the severity of the deficiency. For 

instance, elderly patients, who are typically at a higher risk for 

both fractures and vitamin D deficiency due to reduced skin 

synthesis and dietary intake, often show the most pronounced 

response to supplementation. The dose and duration of vitamin D 

supplementation also play critical roles in determining the 

outcome of bone healing. Research suggests that a higher dose 

may be required to achieve serum levels of vitamin D that are 

conducive to optimal bone health and recovery post-

fracture[17,18].

The implementation of vitamin D supplementation protocols in 

clinical settings requires careful consideration of individual 

patient factors. It is essential for healthcare providers to assess 

vitamin D levels before prescribing supplementation, especially 

since the optimal levels for fracture healing have not been 

universally established[19]. Furthermore, there is ongoing 
debate among experts regarding the most effective dosing 

strategy and the potential risks of high-dose vitamin D, such as 

hypercalcemia and kidney stones. These concerns necessitate a 

balanced approach to supplementation, tailored to the specific 

needs and existing health conditions of each patient. As research 

continues to evolve, it will be important to integrate findings into 

clinical guidelines that optimize the benefits of vitamin D in bone 

healing while minimizing potential risks. Future studies should 
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focus on randomized controlled trials that explore different 

supplementation strategies, with long-term follow-up to assess 

the effects on bone health outcomes and fracture recurrence 

rates. This will enable a more evidence-based approach to 

enhancing bone repair through nutritional support, ultimately 

improving the quality of life for patients recovering from 

fractures[20,21].

This study aims to contribute to the 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 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. By examining these critical aspects, 

the study endeavors to determine whether Vitamin D 

supplementation can enhance the overall healing process and 

improve patient outcomes, thereby offering valuable insights 

for clinicians and patients alike.

Aim and Objectives

The objective of this study is to investigate the effects of 

Vitamin D supplementation on the healing process after 

fractures, with a specific focus on bone healing rates, pain 

reduction, functional recovery, and the incidence of 

complications.

The objectives of this study are:

1. To assess the rate of bone healing in individuals with 

fractures who are receiving Vitamin D supplementation 

compared to those who are not receiving supplementation.

2. To evaluate the impact of Vitamin D supplementation on pain 

levels in patients post-fracture, using the Visual Analog Scale.

To examine the effect of Vitamin D supplementation on 

functional recovery in individuals with fractures, as measured 

by the Return to Daily Activities Scale.

To investigate the incidence of complications, including 

nonunion and delayed union, in patients with fractures 

receiving Vitamin D supplementation compared to those not 

receiving supplementation.

MATERIALS AND METHODS

3

Kumar et al., 2024

International Journal of Medicinewww.ijmjournal.org

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 

October 2023 to April 2024 at the Government Medical College 

MLN Medical college, Prayagraj, U. P.

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. The exclusion criteria included patients with multiple 

fractures, chronic bone diseases, or those already receiving 

Vitamin D supplementation.

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 

protocol.

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 Instituaj, U. P. Informed consent was obtained 

from all participants priortional Ethics Committee of the MLN 

Medical college, prayagr 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. The 

Vitamin D group received 800 IU of Vitamin D3 daily, while the 

control group did not receive any supplementation. Both groups 

received standard fracture care, including immobilization and 

pain management as per the hospital's protocol.

Table 1: Study Population Characteristics 

Characteristic  Vitamin D Group  Control Group  

Age (years)  44 ± 10 47 ± 11 

Gender (M/F)  27/23 24/26 

Fracture 

Location  

Radius (29%), Tibia (21%), 

Femur (19%)  

Radius (27%), Tibia (23%), 

Femur (19%)  

 



The table presents the demographic and clinical characteristics 

of the study population divided into two groups: the Vitamin D 

group and the Control group. In terms of age, the Vitamin D 

group has an average age of 44 years with a standard deviation 

of 10 years, indicating the participants' ages range 

approximately between 34 and 54 years. The Control group has 

an average age of 47 years with a standard deviation of 11 years, 

indicating an age range approximately between 36 and 58 years. 

Both groups are relatively similar in terms of age distribution, 

with the Control group being slightly older on average.

Regarding gender distribution, the Vitamin D group consists of 

27 males and 23 females, while the Control group consists of 24 

males and 26 females. The gender distribution is fairly balanced 

in both groups, with a slight predominance of males in the 

Vitamin D group and females in the Control group.

4

For fracture location, the Vitamin D group has fractures 

distributed as follows: Radius (29%), Tibia (21%), and Femur 

(19%). The Control group has fractures distributed as: Radius 

(27%), Tibia (23%), and Femur (19%). The distribution of 

fracture locations is similar between the two groups, with the 

Radius being the most common site of fracture, followed by the 

Tibia and Femur.

Overall, the table indicates that the study population 

characteristics are well-matched between the Vitamin D and 

Control groups in terms of age, gender distribution, and fracture 

locations. This similarity helps ensure that any differences 

observed in outcomes between the two groups can be more 

confidently attributed to the effects of Vitamin D supplementation 

rather than baseline differences in population characteristics.
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Figure 1. Bar diagram visualizing the fracture locations for both the Vitamin D group and the Control group

Table 2. Rate of Bone Healing

Figure 2. The bar diagram representing the rate of bone healing for the Vitamin D group and the Control group

Outcome  Vitamin D Group  Control Group  

Complete Radiographic Union  47 (94%)  38 (76%)  

Average Time to Healing (weeks)  8.1 ± 1.4  11.3 ± 2.1  

 



The table compares the rate of bone healing between the 

Vitamin D group and the Control group based on two outcomes: 

complete radiographic union and average time to healing. In 

terms of complete radiographic union, 47 participants (94%) in 

the Vitamin D group achieved this outcome, compared to 38 

participants (76%) in the Control group. This higher rate in the 

Vitamin D group suggests that Vitamin D supplementation may 

significantly enhance the bone healing process, leading to a 

greater proportion of patients achieving complete healing.

Regarding the average time to healing, the Vitamin D group had 

an average healing time of 8.1 weeks with a standard  deviation

of 1.4 weeks, while the Control group had an average healing

 time of 11.3 weeks with a standard deviation of 2.1 weeks. This 

indicates that the Vitamin D group experienced a faster healing 

time, suggesting that Vitamin D supplementation may accelerate 

the bone healing process, thereby reducing the overall time 

required for recovery.

Overall, the table suggests that Vitamin D supplementation is 

associated with improved bone healing outcomes. The Vitamin 

D group not only had a higher rate of complete radiographic 

union but also a shorter average time to healing compared to the 

Control group. These findings imply that Vitamin D plays a 

beneficial role in enhancing the efficiency and speed of bone 

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

Figure 3. The pie charts representing the pain levels (Visual 

Analog Scale, 0-10) for the Vitamin D group and the Control 

group at different timepoints (Baseline, At 3 Months, At 6 

Months). Each chart shows the distribution of pain levels at 

these timepoints within each group.  

The table presents the pain levels measured by the Visual 

Analog Scale (VAS) for both the Vitamin D group and the 

Control group at three different timepoints: Baseline, At 3 

Months, and At 6 Months. At baseline, the Vitamin D group 

reported an average pain level of 6.5, while the Control group 

reported a slightly higher average pain level  of 6.9, indicating 

similar initial pain conditions in both groups. After 3 months, the 

Vitamin D group experienced a significant reduction in pain 

levels, with an average score of 2.1, compared to the Control 

group's average score of 3.9. This suggests that Vitamin D 

supplementation may be more effective in reducing pain in the 

short term. By 6 months, the Vitamin D group reported a further 

reduction in pain levels to an average of 0.9, while the Control 

group's pain levels decreased to 2.5. This continued 

improvement in the Vitamin D group indicates that Vitamin D 

supplementation may provide more sustained and effective pain 

relief over time compared to the Control group.

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

Timepoint Vitamin D Group Control Group 

Baseline 6.5 6.9 

At 3 Months 2.1 3.9 

At 6 Months 0.9 2.5 

 

Timepoint  Vitamin D Group  Control Group  

At 3 Months  78% 56% 

At 6 Months  90% 68% 
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Figure 4. the pie charts representing functional recovery 

(measured by the Return to Daily Activities Scale) for the 

Vitamin D group and the Control group at different timepoints 

(At 3 Months, At 6 Months).

The table illustrates the functional recovery of participants, as 

measured by their return to daily activities, in both the Vitamin 

D group and the Control group at two distinct timepoints: 3 

months and 6 months. At the 3-month mark, 78% of the Vitamin 

D group had resumed their daily activities, 

significantly higher than the 56% observed in the Control group. 

This early advantage suggests that Vitamin D supplementation 

may facilitate quicker functional recovery. By 6 months, the 

proportion of participants who had returned to their daily 

activities increased to 90% in the Vitamin D group, compared to 

68% in the Control group. This sustained improvement indicates 

that Vitamin D supplementation not only accelerates early 

recovery but also enhances long-term functional outcomes more 

effectively than the standard care provided to the Control group.

-ants affected, versus 28% in the Control group. This indicates 

that Vitamin D supplementation may also decrease the likelihood 

of delayed union. Overall, the data suggest that participants in the 

Vitamin D group had a lower incidence of both nonunion and 

delayed union, highlighting the potential benefits of Vitamin D 

supplementation in reducing complications associated with bone 

healing. 

The table presents the incidence of complications, specifically 

nonunion and delayed union, in the Vitamin D group and the 

Control group. In the Vitamin D group, 6% of participants 

experienced nonunion, compared to 18% in the Control group. 

This suggests that Vitamin D supplementation may significantly 

reduce the risk of nonunion. Similarly, the incidence of delayed 

union was lower in the Vitamin D group. with 10% of participa-

Table 5: Incidence of Complications

Table 6. Vitamin D Serum Levels

Complication Vitamin D Group Control Group 

Nonunion 3 (6%) 9 (18%) 

Delayed Union 5 (10%) 14 (28%) 

 

Timepoint  Vitamin D Group  Control Group  

Baseline 21 ng/mL 20 ng/mL 

At 6 Months  33 ng/mL ± 3  21 ng/mL ± 3  

 

Figure 6. the bar diagram representing Vitamin D serum levels for the Vitamin D group and the Control group at Baseline 

and at 6 Months. The diagram includes error bars for the measurements at 6 months.



used. Reprod Health. 2021 Aug 21;18(1):173. doi:10.1186/s12978-021-01220-

w.

23. Elizabeth Chacko,Women's use of contraception in rural India:: a village-

level study,Health&Place,Volume 7, Issue 3,2001,197-208,1353-8292, 

https://doi.org/10.1016/S1353-8292(01)00009-0.

24. Kumari C. Contraceptive practices of women living in rural areas of Bihar.Br 

J Fam Plann. 1998 Jul;24(2):75-7. PMID: 9719714.

25. Oliveira ITd, Dias JG, Padmadas SS (2014) Dominance of Sterilization and 

Alternative Choices of Contraception in India: An Appraisal of the 

S o c i o e c o n o m i c  I m p a c t .  P L o S  O N E  9 ( 1 ) :  e 8 6 6 5 4 . 

https://doi.org/10.1371/journal.pone.0086654

26. Bhende AA, Choe MK, Rele JR, Palmore JA. Determinants of contraceptive 

method choice in an industrial city of India. Asia Pac Popul J. 1991 

Sep;6(3):41-66. PMID: 12284858

www.ijmjournal.org International Journal of Medicine7

Kumar et al., 2024

The table presents Vitamin D serum levels in both the Vitamin D 

group and the Control group at two timepoints: Baseline and 6 

months. At baseline, the Vitamin D group had an average serum 

level of 21 ng/mL, which is comparable to the Control group's 

average level of 20 ng/mL, indicating similar initial Vitamin D 

statuses between the two groups. After 6 months, the Vitamin D 

group showed a significant increase in serum levels to 33 ng/mL 

with a standard deviation of ± 3, while the Control group's levels 

remained relatively unchanged at 21 ng/mL with a standard 

deviation of ± 3. This marked increase in the Vitamin D group 

suggests that supplementation effectively raises serum Vitamin 

D levels, contrasting with the Control group, which did not 

experience a substantial change. The data highlight the efficacy 

of Vitamin D supplementation in significantly improving serum 

Vitamin D levels over a 6-month period.

DISCUSSION 

The findings from this observational study offer valuable 

insights into the effects of Vitamin D supplementation on bone 

healing, pain management, functional recovery, and the 

incidence of complications following fractures. Participants 

who received Vitamin D supplementation showed significant 

improvements in bone healing rates and reductions in healing 

times, emphasizing the crucial role of Vitamin D in bone 

metabolism and regeneration which is similar to the study by de 

Freitas RP [22]. These findings align with existing literature, 

which highlights Vitamin D's importance in calcium absorption 

and bone mineralization—both essential processes for the 

repair and regeneration of bone tissue following injury.

The study demonstrated that 94% of the Vitamin D group 

achieved complete radiographic union, compared to 76% in the 

Control group. Additionally, the average time to healing was 

notably shorter in the Vitamin D group (8.1 weeks) compared to 

the Control group (11.3 weeks). This underscores Vitamin D's 

role in accelerating the bone healing process.

In terms of pain management, participants in the Vitamin D 

group reported significantly lower pain levels over time. At 3 

months, pain levels dropped to 2.1 on the Visual Analog Scale, 

compared to 3.9 in the Control group. By 6 months, pain levels 

in the Vitamin D group further decreased to 0.9, while the 

Control group reported a level of 2.5. This suggests that Vitamin 

D not only aids in physical healing but also in alleviating pain 

more effectively than standard care.

Functional recovery, measured by the Return to Daily Activities 

Scale, also improved with Vitamin D supplementation. At 3 

months, 78% of the Vitamin D group had returned to daily 

activities, compared to 56% in the Control group. By 6 months, 

this increased to 90% for the Vitamin D group versus 68% for 

the Control group. These results indicate that Vitamin D 

significantly enhances the speed and extent of functional 

recovery[23].

Moreover, the incidence of complications such as nonunion and 

delayed union was lower in the Vitamin D group. Only 6% 

experienced nonunion, compared to 18% in the Control group, 

and 10% had delayed union versus 28% % in the Control  group.

This reduction in complications further supports the beneficial 

role of Vitamin D in post-fracture recovery[24].

Overall, this study provides robust evidence that Vitamin D 

supplementation significantly improves bone healing, reduces 

pain, enhances functional recovery, and decreases the incidence 

of complications following fractures. These findings reinforce 

the critical role of Vitamin D in bone health and recovery, 

corroborating its established importance in calcium absorption 

and bone mineralization essential for tissue repair and 

regeneration.

CONCLUSION 

This research contributes to the growing body of evidence on the 

positive effects of Vitamin D supplementation in fracture 

management. By promoting bone healing, reducing pain, 

enhancing functional recovery, and lowering the incidence of 

complications, Vitamin D supplementation has proven to be a 

valuable complement to standard fracture treatment protocols. 

These outcomes underscore the importance for medical 

professionals to assess Vitamin D levels in patients with 

fractures and to consider incorporating Vitamin D 

supplementation as an essential part of comprehensive fracture 

care.
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