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Introduction
Tooth decay is a common dental issue that affects people 
of all ages. It starts silently, often going unnoticed until 
pain or visible damage appears. But the process of tooth 
decay involves complex interactions between bacteria, food 
particles, and the tooth’s protective layers. Understanding this 
science can help you take proactive steps to protect your teeth 
and maintain optimal oral health [1].

This article breaks down how plaque forms, how it leads to 
cavities, and what you can do to prevent tooth decay. Tooth 
decay is the gradual destruction of a tooth’s structure caused 
by acid-producing bacteria in the mouth. Over time, these 
acids break down the enamel the outermost protective layer of 
the tooth and can extend to deeper layers if left untreated. The 
progression of decay results in cavities, also known as dental 
caries [2].

Plaque is a sticky, colorless film of bacteria that forms on your 
teeth and along the gumline. It develops when food particles, 
saliva, and bacteria mix. While plaque is a natural byproduct 
of eating and drinking, it becomes harmful when it isn’t 
removed regularly [3].

Bacteria in plaque feed on sugars and starches from food, 
producing acids as a byproduct. These acids can erode tooth 
enamel, setting the stage for decay. Plaque begins to form 
within hours after eating or drinking, especially if sugary or 
starchy foods are consumed. If not removed through brushing 
and flossing, plaque hardens into tartar, a substance that is 
more difficult to remove and provides a protective shelter for 
bacteria [4].

Enamel is the hardest substance in the human body, but it isn’t 
invincible. Prolonged exposure to acids causes minerals like 
calcium and phosphate to leach out of the enamel, leading 
to demineralization. When you consume sugary foods and 
beverages, bacteria in plaque break down the sugars and 
release acids. These acids lower the pH in your mouth, creating 
an acidic environment that weakens enamel [5]. 

If the enamel weakens enough, tiny holes or pits form, which 
are the beginning of a cavity. Without intervention, the decay 
spreads to the softer dentin layer beneath the enamel and, 
eventually, to the tooth’s pulp, which contains nerves and 
blood vessels.  Advanced decay can cause severe pain, tooth 
abscesses, and even tooth loss. It may also lead to systemic 
health issues, such as infections that spread to other parts of 
the body [6]. 

Reduce your consumption of sugary snacks and beverages. If 
you do indulge, rinse your mouth with water or brush your 
teeth shortly afterward to minimize acid production.  Drinking 
water helps wash away food particles and keeps your mouth 
hydrated. Fluoridated water is especially beneficial for 
strengthening teeth [7].

Chewing sugar-free gum stimulates saliva production, which 
neutralizes acids and promotes enamel remineralization. 
Professional cleanings remove tartar and plaque that brushing 
can’t reach, and your dentist can identify early signs of decay 
before they worsen [8].

Tooth decay is a progressive condition that starts with plaque 
buildup and leads to cavities if left unchecked. While the 
process may seem inevitable, adopting good oral hygiene 
practices, making wise dietary choices, and seeking regular 
dental care can prevent decay and protect your teeth [9].

Fluoride helps rebuild weakened enamel and is an effective 
preventive measure for tooth decay. You can get fluoride from 
toothpaste, mouthwash, and treatments provided by your 
dentist.  In its early stages, tooth decay can be reversed 
through remineralization. This process involves restoring 
lost minerals to the enamel using fluoride, saliva, and a 
healthy diet rich in calcium and phosphate. However, once 
a cavity forms, professional dental treatment is required 
[10].

Conclusion
By understanding the science behind tooth decay, you can 
make informed decisions about your oral health and take 
proactive steps to keep your smile healthy and cavity-free. 
Prevention is always better and far less costly than treatment.
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