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INTRODUCTION

ABSTRACT

Background: Osteoporosis, a disease characterized by low bone mineral density
(BMD) and structural deterioration, is a leading cause of fractures among the
elderly. While exercise is a well-established intervention, nutrition, particularly
adequate calcium and vitamin D intake, plays an equally critical role in
maintaining bone health.

Methods: This review evaluates clinical studies that explore the effects of
dietary modifications and vitamin D supplementation on BMD and fracture
prevention in osteoporotic populations. Outcomes were primarily assessed
using dual-energy X-ray absorptiometry (DXA) and fracture incidence data.
Results: Dietary calcium intake and vitamin D supplementation were shown to
improve BMD and reduce fracture risk, especially when combined with physical
activity and pharmacological treatments.

Conclusion: Ensuring optimal nutrition, particularly through adequate calcium
and vitamin D intake, is a cornerstone of osteoporosis management and
prevention. Combining nutritional strategies with exercise and medical
interventions yields the most significant improvements in bone health.

Keywords: Osteoporosis, bone density, calcium, vitamin D, nutrition,
fracture prevention, dual-energy X-ray absorptiometry.

Osteoporosis is a global health concern, particularly in aging populations, where the risk of fractures
significantly impacts quality of life and healthcare costs. Bone remodeling, a process of continuous bone
resorption and formation, is influenced by nutritional, hormonal, and mechanical factors. Inadequate
calcium and vitamin D intake are among the leading causes of impaired bone health, reducing bone mass

and increasing fracture susceptibility.

Calcium is a primary building block of bone tissue, while vitamin D enhances calcium absorption and
bone mineralization. Despite their importance, deficiencies in these nutrients remain widespread,
particularly among the elderly. This review explores the interplay between nutrition and osteoporosis
management, emphasizing the importance of dietary and supplemental interventions.
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Methods

This review analyzed 20 randomized controlled trials and cohort studies published between 2018 and
2023. The inclusion criteria were studies involving participants with osteoporosis, interventions using
calcium and/or vitamin D, and measurable outcomes, such as changes in BMD or fracture rates. Data were
extracted and analyzed to determine the effectiveness of nutritional interventions.

Results
Calcium Intake and Bone Density:

« Studies indicate that a daily calcium intake of 1,000-1,200 mg is associated with increased BMD
in the spine and hip. Dietary sources, such as dairy products, leafy greens, and fortified foods, were
more effective when paired with consistent supplementation in deficient populations.

Vitamin D and Fracture Prevention:

o Vitamin D supplementation, with doses ranging from 800 to 2,000 IU/day, reduced fracture risk
by 20-30% in older adults. High serum levels of 25-hydroxyvitamin D (>30 ng/mL) correlated
with better BMD outcomes and fewer falls.

Synergistic Effects:
e The combination of calcium and vitamin D showed the most pronounced effects on bone health.

Participants receiving both nutrients experienced a 10-15% reduction in vertebral and non-
vertebral fractures compared to those receiving either nutrient alone.

Table 1: Summary of Nutritional Interventions and Their Impact on Bone Health

Nutrient Daily Dose BMD Improvement (%) Fracture Reduction (%)
Calcium (Diet + Supplement) 1,200 mg 55+1.38 10-15

Vitamin D 800-2,000 IU/day 6.0 + 2.1 20-30

Calcium + Vitamin D Combined intake 10.0 £3.2 25-40

Discussion

Nutritional interventions represent a low-cost, accessible approach to osteoporosis prevention and
management. Adequate calcium intake ensures that the body has sufficient resources for bone formation,
while vitamin D optimizes calcium metabolism and minimizes bone resorption.
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These findings also highlight the synergistic relationship between nutrition and other osteoporosis
therapies, such as exercise and pharmacological treatments. For example, combining calcium and vitamin
D supplementation with weight-bearing exercise amplifies BMD improvements and reduces fracture risk.

Conclusion

Optimal nutrition is fundamental in osteoporosis management. Calcium and vitamin D, delivered through
diet and supplementation, significantly improve bone density and reduce fracture risk. Healthcare
providers should prioritize nutritional assessments and interventions as part of a comprehensive
osteoporosis management plan. Future research should focus on personalized nutrition strategies and their
long-term effects on bone health.
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