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Abstract: - Calcium is one of the most essential minerals in the human body, 

playing a pivotal role in bone health, muscle function, nerve signaling, and cellular 

processes. Adequate calcium intake is crucial for maintaining skeletal integrity and 

preventing conditions such as osteoporosis and osteomalacia. This review explores 

the physiological functions of calcium, its dietary sources, the impact of deficiency, 

supplementation guidelines, and the clinical applications in various health 

conditions. 
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1. Introduction 

Calcium is the most abundant mineral in the human body, 

with about 99% stored in the bones and teeth. The remaining 

1% is found in blood, muscles, and tissues. This mineral is 

crucial for various physiological functions, including 

maintaining the structural integrity of bones, facilitating 

muscular contractions, enabling nerve transmission, and 

supporting heart function. 

While calcium is vital for overall health, both deficiency and 

excess can lead to serious health issues. Thus, understanding 

the appropriate intake and management of calcium is 

essential for optimal health. 

2. Physiological Functions of Calcium 

Calcium plays a central role in several biological processes, 

including: 

2.1 Bone Health and Mineralization 

Calcium is a major component of bones and teeth. It 

provides structural strength and rigidity and is essential for 

bone mineralization during growth and development. In 

adults, calcium maintains bone density, preventing bone 

fragility and fractures. 

 

2.2 Muscle Contraction and Function 

Calcium ions are involved in muscle contraction, including 

skeletal, smooth, and cardiac muscle tissues. When muscles 

are stimulated by nerve signals, calcium is released from 

intracellular stores to initiate contraction. Its role is vital for 

proper muscle function. 

2.3 Nerve Transmission 

Calcium helps transmit nerve impulses by participating in 

synaptic vesicle release and neurotransmitter release at 

synapses. It regulates signal transmission between neurons 

and supports brain function. 

2.4 Cardiovascular Health 

Calcium influences heart muscle contraction, rhythm, and 

the overall function of the cardiovascular system. It also 

regulates blood vessel tone and helps maintain normal blood 

pressure. 

2.5 Hormonal Secretion 

Calcium plays a role in the release of various hormones and 

enzymes, including insulin secretion from the pancreas. 
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3. Dietary Sources of Calcium 

The following foods are rich in calcium: 

 Dairy products (milk, cheese, yogurt) 

 Leafy greens (kale, bok choy, spinach) 

 Fortified foods (fortified plant-based milks, 

fortified cereals) 

 Fish (sardines, salmon with bones) 

 Nuts and seeds (almonds, sesame seeds) 

 Legumes (beans, lentils) 

For individuals who cannot consume dairy, non-dairy 

calcium sources like fortified plant-based milks and green 

vegetables are vital. 

4. Calcium Deficiency 

Calcium deficiency can have several detrimental effects on 

health, especially bones and muscles. It may lead to: 

4.1 Osteoporosis and Osteopenia 

Inadequate calcium intake over time can lead to weakened 

bones, increasing the risk of fractures. Osteoporosis is a 

condition characterized by reduced bone mass and density, 

making bones fragile. 

4.2 Rickets and Osteomalacia 

In children, calcium deficiency can lead to rickets, a disease 

causing bone deformities due to improper bone 

mineralization. In adults, calcium deficiency can lead to 

osteomalacia, which causes softening of bones and muscle 

weakness. 

4.3 Muscle Cramps and Spasms 

Low calcium levels can result in muscle cramps, spasms, 

and tetany due to impaired muscle contraction. 

4.4 Cardiovascular Issues 

Severe calcium deficiency can disrupt heart rhythms, 

leading to arrhythmias and increased risk of cardiovascular 

disease. 

5. Calcium Supplementation 

Calcium supplementation may be necessary in certain 

circumstances, such as: 

 Postmenopausal women, who are at increased risk 

of osteoporosis 

 Pregnant or lactating women, who require 

additional calcium for fetal development and milk 

production 

 Individuals with lactose intolerance or those who 

follow a vegan diet 

 Older adults, whose ability to absorb calcium may 

decrease with age 

5.1 Types of Calcium Supplements 

 Calcium carbonate: Common and inexpensive, 

best taken with food to enhance absorption. 

 Calcium citrate: More easily absorbed, especially 

for individuals with low stomach acid levels, and 

can be taken on an empty stomach. 

5.2 Recommended Daily Intake 

The recommended daily intake of calcium varies depending 

on age and gender: 

 Adults (19-50 years): 1,000 mg/day 

 Women (51+ years) and men (71+ years): 1,200 

mg/day 

 Adolescents (14-18 years): 1,300 mg/day 

Excess calcium supplementation can lead to hypercalcemia, 

kidney stones, and impaired absorption of other essential 

minerals like iron and zinc. 

6. Calcium and Health Conditions 

6.1 Osteoporosis Prevention 

Calcium plays a critical role in preventing and managing 

osteoporosis. Regular calcium intake, in conjunction with 

Vitamin D and weight-bearing exercises, is crucial in 

reducing bone density loss and fracture risk in older adults. 

6.2 Cardiovascular Health 

Adequate calcium intake has been associated with a reduced 

risk of hypertension and stroke. However, studies have also 

raised concerns about the potential link between excessive 

calcium supplementation and cardiovascular risks, 

emphasizing the need for balance. 

6.3 Cancer Risk 

Some studies suggest that calcium may have a protective 

effect against certain types of cancer, including colorectal 

cancer, although further research is required to understand 

this relationship fully. 

7. Conclusion 

Calcium is indispensable for maintaining optimal health, 

particularly for bone integrity, muscle function, and nerve 

transmission. A balanced intake through diet and 

supplementation when necessary can help prevent the 

numerous health issues linked to calcium deficiency. 

However, as with any nutrient, moderation is key, as 

excessive calcium intake can lead to adverse health 

outcomes. 
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