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ABOUT THE STUDY
Osteoporosis is a progressive skeletal disorder characterized by 
low bone mass and deterioration of bone tissue, leading to 
increased bone fragility and a higher risk of fractures. It is a 
major public health concern, particularly in aging populations, 
affecting millions of individuals worldwide. The condition often 
goes unnoticed until a fracture occurs, underscoring the 
importance of early prevention, diagnosis, and treatment.

Risks of osteoporosis

Osteoporosis can affect both men and women, although it is 
more common in postmenopausal women due to hormonal 
changes. The primary risk factors include:

Age: The risk of osteoporosis increases with age, as bone mass 
naturally decreases over time.

Gender: Women are at higher risk, especially after menopause, 
when estrogen levels decline, accelerating bone loss.

Family history: A genetic predisposition can significantly 
increase the risk of developing osteoporosis.

Low body weight: Individuals with a lower Body Mass Index 
(BMI) are at greater risk due to lower bone density.

Lifestyle factors: Sedentary lifestyle, smoking, and excessive 
alcohol consumption can contribute to weakened bones.

Medications: Long-term use of corticosteroids, some 
anticonvulsants, and other medications can increase the risk of 
bone loss.

Hormonal imbalances: Low levels of sex hormones (estrogen 
and testosterone) can lead to bone thinning.

Etiology of osteoporosis

Osteoporosis develops when bone resorption (breakdown) 
exceeds bone formation. In healthy individuals, osteoclasts (cells 
that break down bone) and osteoblasts (cells that form bone) 
work in balance. In osteoporosis, increased osteoclast activity 
leads to decreased bone density.

Hormonal changes: Estrogen, which helps to maintain bone 
density, drops after menopause, accelerating bone loss.

Calcium and vitamin D deficiency: Both calcium and vitamin 
D are essential for bone health. Inadequate intake or poor 
absorption can lead to weakened bones.

Poor nutrition: Insufficient intake of essential nutrients, such as 
calcium, magnesium, and vitamin K, can impair bone health.

Physiology of bone remodelling

Bone remodeling is a dynamic process in which old bone is 
replaced by new bone tissue. This process is essential for 
maintaining bone strength and structure. In osteoporosis, the 
balance between osteoblasts and osteoclasts is disrupted, leading 
to a decrease in bone density.

Osteoclasts: These are the cells responsible for breaking down 
bone tissue. They release enzymes that break down bone 
minerals, releasing calcium into the bloodstream.

Osteoblasts: These cells are responsible for the formation of new 
bone tissue. They produce collagen and other proteins that make 
up the bone matrix, which later mineralizes to become hard 
bone.

Bone density: Bone density is a measure of how much bone 
mineral is present in a given volume of bone. Low bone density is 
a hallmark of osteoporosis, making bones more prone to 
fractures.

Nutrition for osteoporosis prevention

Diet is essential for maintaining bone health and preventing 
osteoporosis. Adequate intake of key nutrients, including 
calcium, vitamin D, magnesium, and protein, is essential for 
strong bones.

Calcium: Calcium is vital for bone health and is found in dairy 
products, leafy greens, fortified foods, and fish with edible 
bones.

Vitamin D: Vitamin D helps calcium absorption and can be 
sourced from fatty fish, fortified foods, and sunlight
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Selective Estrogen Receptor Modulators (SERMs): Medications 
like raloxifene mimic the effects of estrogen and help maintain 
bone density in postmenopausal women.

Parathyroid Hormone (PTH) analogs: Drugs like 
teriparatide stimulate osteoblast activity to promote new bone 
formation.

Calcitonin: A hormone that helps regulate bone metabolism 
by inhibiting osteoclasts.

Hormone Replacement Therapy (HRT): In women, HRT may 
be prescribed to replenish estrogen levels, particularly during 
menopause, to slow bone loss.

Surgical options: In severe cases, surgical interventions such as 
vertebroplasty or kyphoplasty may be performed to treat 
fractures or deformities caused by osteoporosis.

Osteoporosis is a significant health issue, especially for the aging 
population, leading to fractures that can impact quality of life. A 
combination of risk factor awareness, dietary interventions, 
exercise, and pharmacological treatments can help prevent and 
manage osteoporosis effectively. Early detection and intervention 
are important to reduce the incidence of fractures and improve 
bone health. Proper nutrition, regular physical activity, and 
medical care are essential components in maintaining strong, 
healthy bones throughout life.
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Magnesium: Magnesium aids in converting vitamin D and 
is present in nuts, seeds, whole grains, and leafy greens.

Protein: Protein supports bone formation and can be 
obtained from lean meats, legumes, eggs, and dairy.

Vitamin K: This vitamin is crucial for bone mineralization. 
Foods rich in vitamin K include leafy greens like spinach, kale, 
and broccoli.

Other nutrients: Zinc, boron, and vitamin C also play 
important roles in bone health and should be included in the 
diet.

Treatment of osteoporosis

The treatment of osteoporosis aims to prevent fractures and 
manage the condition by slowing down bone loss, increasing 
bone density, and improving bone strength.

Exercise: Weight-bearing and resistance exercises are crucial in 
stimulating bone formation and improving bone density. 
Activities like walking, jogging, and strength training are 
beneficial.

Fall prevention: Implementing safety measures at home 
and avoiding high-risk activities can help prevent fractures.

Bisphosphonates: These drugs (e.g., alendronate, risedronate) 
inhibit osteoclast activity and reduce bone resorption.
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