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ABOUT THE STUDY
Bone health is fundamental to overall well-being, as bones 
provide structural support, protect vital organs and store 
essential minerals like calcium. Bone Mineral Density (BMD), 
which reflects the strength of bones, is an important factor in 
assessing bone health and is a key component in the prevention 
and management of bone diseases such as osteoporosis. Among 
the various nutrients essential for bone health, calcium and 
vitamin D play pivotal roles in maintaining optimal BMD and 
body composition.

BMD and calcium

Calcium is the primary mineral found in bones, comprising 
approximately 99% of the body’s total calcium content. It is 
essential for bone formation and maintenance, as it provides 
bones with their hardness and strength. Calcium intake is 
directly associated with maintaining BMD, especially in 
individuals at risk for osteoporosis, such as postmenopausal 
women and older adults.

Adequate calcium intake during childhood and adolescence is 
important for building peak bone mass, the highest bone density 
a person will achieve, typically reached in their late 20s. After 
this period, bone mass naturally begins to decline. To prevent 
rapid bone loss, it is necessary to maintain sufficient calcium 
intake throughout adulthood, particularly for those at increased 
risk of bone loss.

For individuals with insufficient dietary calcium, 
supplementation may be necessary to ensure the body can 
maintain BMD and reduce the risk of fractures. The 
recommended daily calcium intake varies by age and sex, with 
adults generally requiring about 1,000 mg to 1,200 mg per day. 
However, calcium absorption is influenced by factors such as 
age, the presence of other nutrients and certain medical 
conditions, making supplementation an important strategy for 
some individuals.

Vitamin D’s role in calcium absorption and bone 
health

Vitamin D is another essential nutrient that plays a vital role in 
bone health, primarily by regulating calcium absorption in the 
intestines. Without adequate vitamin D, the body cannot 
effectively absorb calcium, regardless of how much is consumed. 
This can lead to calcium deficiency, which in turn can result in 
reduced bone mineral density and increased susceptibility to 
fractures.

Vitamin D also helps maintain serum calcium and phosphorus 
levels, which are necessary for healthy bone mineralization. 
Additionally, vitamin D has been shown to have direct effects on 
bone cells, including osteoblasts (cells responsible for bone 
formation) and osteoclasts (cells responsible for bone 
resorption), helping to balance bone remodeling. A deficiency in 
vitamin D can lead to a condition known as osteomalacia in 
adults or rickets in children, both of which result in weakened 
bones.

Sunlight is a natural source of vitamin D, but dietary sources 
such as fatty fish, fortified dairy products and egg yolks can also 
contribute to meeting the daily requirements. The 
recommended daily intake of vitamin D varies from 600 IU for 
adults under 70 to 800 IU for those over 70. For individuals 
with limited sun exposure or absorption issues, supplementation 
may be necessary to maintain optimal vitamin D levels.S

Calcium and vitamin D in bone management and 
body composition

The synergistic relationship between calcium and vitamin D is 
crucial in managing bone health, particularly for those with low 
BMD or at risk of osteoporosis. These nutrients work together to 
optimize calcium absorption, support bone remodeling and 
prevent bone loss. Furthermore, calcium and vitamin D intake 
can influence overall body composition. Calcium has been 
shown to affect fat metabolism, with some studies suggesting 
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vitamin D facilitating calcium absorption. Ensuring sufficient 
intake of these nutrients through diet and if necessary, 
supplementation can help prevent bone loss, reduce fracture risk 
and improve overall body composition, especially in individuals 
at higher risk for osteoporosis and related bone diseases.

Incorporating calcium and vitamin D-rich foods into the diet, 
along with engaging in regular physical activity, is necessary for 
maintaining strong bones and preventing bone-related 
conditions. For individuals with deficiencies, appropriate 
supplementation, guided by healthcare professionals, can further 
support bone health and promote long-term wellness.
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that adequate calcium intake may reduce fat mass and promote 
lean body mass. The mechanisms are not yet fully understood, 
but it is hypothesized that calcium may help regulate the storage 
of fat by modulating hormones involved in fat metabolism. 
Additionally, vitamin D's influence on body composition is 
linked to its effects on muscle strength and function, which can 
indirectly affect bone health by improving physical activity levels 
and reducing the risk of falls.

Maintaining adequate levels of calcium and vitamin D is 
necessary for optimal bone health and managing bone mineral 
density. Both nutrients play complementary roles in bone 
metabolism, with calcium providing structural support and
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