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Dental caries is the most prevalent infectious disease worldwide. There are different causes of tooth caries 
such as the dietary habit and oral hygiene. The morphology of the tooth also plays an important role in the 
formation of caries. The organic material of the tooth is made up of hydroxyapatite crystals. These crystals are 
demineralized in the presence of high acidity. The pH of the mouth environment is critical in the mineralization-
demineralization process. It is a well-known fact that when carbohydrate is consumed in daily diet with the help 
of bacteria, the sugar is fermented and lactic acid is formed. Consequently the pH of the environment 
decreases which will lead the dental caries formation. The purpose of this review is to give a comprehensive 
look at dental caries in terms of microbiology, diet, oral hygiene and its preventive measures. 
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INTRODUCTİON 
 
Tooth decay (dental caries) is a significant health 
problem worldwide. It affects not only the vast majority of 
adults but also children, from 60% to 90% of them. In 
other words, six to nine children in every 10 are affected 
by tooth decay (Marinho et al. 2013). 
 

Dental caries is an infective transmittable bacterial 
disease characterized by a multi factorial pathology 
(Xhemnica et al. 2008). The main players in the etiology 
of this disease are: cariogenic bacteria, fermentable 
carbohydrates, a susceptible tooth host and time which is 
described in the following graph (Richard et al. 2010). 
 

Carbohydrates play a very important role in the 
development of caries. When the carbohydrates 
(especially sugar and starch) are consumed in diet highly, 
the fermentation occurs as per the following  sequence; 
Starch    hydrolysis    Glucose   glycolysis    Pyruvate   
fermentation     Lactic acid. 
The environment pH of mouth is 7.4 which is slightly 
basic. When the lactic acid produced the pH decreases 
which will result as acidity in the mouth and this will 
demineralize the tooth and will lead to teeth decay. S. 

mutans is the common infectious bacteria that leads to 
biofilm formation then fermentation. 
 
 

 
 

Figure 1. Requirement for caries to occur. 

 
 
Caries 
 
Tooth decay (dental caries) is a significant health 
problem worldwide. It affects not only the vast majority of 
adults but also children, from 60% to 90% of them. In
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other words, six to nine children in every 10 are affected 
by tooth decay. Repairing and replacing decayed teeth is 
extremely costly in terms of time and money and is a 
major drain on the resources of healthcare systems 
(Sofia et al. 2010). 
The tooth surface is covered with a biofilm–a slime layer 
consisting of millions of bacterial cells, salivary polymers, 
and food debris. Uncontrolled, this biofilm can easily 
reach a thickness of hundreds of cells on the surfaces of 
the teeth. The formed biofilm, also called plaque, 
provides an excellent adhesion site for the colonization 
and growth of many bacterial species. (Marinho et al. 
2013). The localized destruction of the tissues of the 
tooth by bacterial action, either enamel or cementum is 
demineralized by microbial acids. The initial caries lesion 
is sub-surface, due to acid diffusion. The primary lesion 
that is detectable clinically is known as a white spot and 
can be reversed by re-mineralization and re-growth of 
hydroxyapatite crystals, a process enhanced by fluoride. 
Advanced caries results in cavitations that is irreversible 
and can progress to the dentin and into the pulp chamber 
ultimately causing necrosis and periapical abscesses. 
(Lakshman, 2006). 
The disease is the most prevalent of the chronic diseases 
affecting the human race. The original still-prevailing 
theory explaining the disease process implicates 
carbohydrates, oral microorganisms, and acids as the 
main factors in the caries process. Chemico-parasitic 
process consisting of two stages, the decalcification of 
enamel, which results in its total destruction, and the 
decalcification of enamel (Selwitz et al. 2007) 
Dental caries is also a common disease in children. 
(Sheiham 2006; Petersen 2009). Untreated dental caries 
can affect body weight, growth and quality of life in 
preschool children. 
(Li, 2002) Caries experience in early childhood has been 
linked to caries experience in the permanent dentition in 
several studies ( Alm et al. 2007, Skeie et al. 2006 and 
Powell LV. 1998). The burden of dental caries lasts a 
lifetime because once the tooth structure is destroyed it 
will usually require restoration and on-going maintenance 
throughout life (Tove et al. 2012) 
The major factors that involved   the etiology of caries 
are: host factors (tooth, saliva and diet ) bacteria. 
 
Host factors; Tooth 
 
The structure is important: some areas of the same tooth 
are much more susceptible to carious attack than others, 
possibly because of differences in mineral content 
(especially fluoride). Fissure on enamel and space 
between teeth. 
 

Saliva 
 
Mechanical washing action of saliva removes food debris 
and unattached oral microorganisms. It has a high 

buffering capacity which tends to neutralize acids 
produced by plaque bacteria on tooth surfaces, and it is 
supersaturated with calcium and phosphorus ions, which 
are important in the remineralization of white-spot 
lesions. Saliva also acts as a delivery vehicle for fluoride. 
Saliva contains enzymes such as lactoperoxidase, 
lypozyme, lactoferrin and immuno-globulin (Ig)A, which 
can inhibit plaque bacteria. Daniels et al. 1975, Finn et al. 
1955 and Frank 1965). 
 
Diet 
 
There is a direct relationship between dental caries and 
the intake of carbohydrates. The most cariogenic sugar is 
sucrose. Sucrose is highly soluble and diffuses easily into 
dental plaque, Sucrose is rapidly fermented to acidic end 
products, but it is also the only dietary carbohydrate that 
can be transformed into extracellular polysaccharides 
(EPS) in the plaque. Thus, it is considered to be the most 
cariogenic carbohydrate in the human diet acting as a 
substrate for the production of  EPS and acids (Sofia et 
al. 2010). 
Cariogenic streptococci produce glucans and other 
polysaccharides from excess carbohydrate (often 
sucrose) in the diet, leading to plaque accumulation; 
production of acids (principally lactic acid), that generate 
a low pH environment and enrich for aciduric organisms. 
Dental caries cannot occur in the absence of dietary 
fermentable carbohydrates and, therefore, it has been 
characterized as a ―dieto-bacterial‖ disease. (Richard et 
al. 2010). Since the original observations of 
Miller, researchers have recognized fermentable 
carbohydrates as the ―fuel‖ for the caries process, and in 
the 1940s, Stephan (Stephan 1940 and Stephan R. 
1944), demonstrated the relationship between caries and 
sugar exposure, leading to the acidification of dental 
plaque. Moreover, Weiss and Trithart

24
 reported a direct 

relationship between caries experience and the 
frequency of between-meals consumption of sweet 
snacks, which findings supported those of the earlier 
Vipeholm study in Sweden (Gustafsson et al. 1954).

 

 
Bacteria 
 
Today, S. mutans and streptococcus sobrinus are 
considered to be the main aetiological microorganisms in 
caries disease, with lactobacilli and other microorganisms 
participating in the disease progression. S. mutans and 
Streptococcus sobrinus are the main cariogenic micro-
organisms. (Tanzer et al. 2001 and Nurelhuda et al. 
2010). These acid-producing pathogens inhabiting the 
mouth cause damage by dissolving tooth structures in the 
presence of fermentable carbohydrates such as sucrose, 
fructose, and glucose. (Schafer et al. 2000 and Caufield 
and Griffen  2000).  
Most of the investigations ( Van et al. 1982, Berkowitz et 
al. 1984 and Milnes 1985) have shown that in children
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with tooth decay, S. mutans has regularly exceeded 30% 
of the cultivable plaque flora. These bacterial masses are 
often associated with carious lesions, white spot lesions, 
and sound tooth surfaces near the lesions.  
There is a relationship between colonization by S.mutans 
and subsequent attack on the teeth to generate white 
spot (early caries) lesions. Epidemiological studies in 
humans then began to seek correlations between 
numbers of S. mutans present on teeth and the 
development of dental caries. Numerous studies 
suggested positive correlations, and showed the idea that 
S. mutans levels were a good indicator of active caries, 
and may indeed be predictive (Richard et al. 2010). 
Virulence factors of S. mutans are  prevalent plaque 
adhesin-like cell surface proteins, acid tolerance, acid 
production, and production of glucosyl transferases, 
mutacin and intracellular polysaccharides. S. mutans 
ferment many different sugars, and they appear to 
metabolize sucrose to lactic acid more rapidly than other 
oral bacteria. 
 
Prevention of tooth decay 
 
Over the years many detailed methods have been 
described in the prevention of tooth decay. These 
multifaceted approaches increase the resistance in the 
dental hard tissues, eliminate or reduce the cariogenic 
microflora, minimize the availability of microbial diet as 
sugar especially between meals and changing diet habit 
of individuals (not to have sugar consumption between 
meals).  
Dental caries is a dynamic dieto-microbial disease 
involving cycles of demineralization and remineralization. 
The early stages of this process are reversible by 
modifying or eliminating etiologic factors (such as plaque 
biofilm and diet) and increasing protective factors (such 
as fluoride exposure and salivary flow). This approach 
manages dental caries by means of prevention and cure, 
reserving surgical approaches for those whose disease 
severity and tissue loss leave no other option (Domenick 
et al. 2009).

 

Restriction of sugar consumption is considered a major 
caries-preventive measure, but the use of fluorides, 
education and oral hygiene are confounding practices 
and play more important roles. It has been found that the 
consumption of sweetened baked goods was significantly 
related to caries ( Anderson et al. 2009). 
Dairy products have properties that protect teeth against 
caries, Harper et al. 1987) and eating cheese after 
exposure to sugar rapidly neutralizes plaque acidity. 
(Schachtele and Jensen 1984). Probably cheese contain 
calcium phosphate and increase salivary flow. 
A wide range of sugar substitutes have low or no cariogenic 
potential. (Zero 2008). For example, Sucralose is a high-
intensity non-cariogenic sweetener ( Bowen et al.1990) and 
Xylitol has been reported to have anti-cariogenic properties. 

(Burt, 2006). Chewing sugar-containing gum increases 
caries risk, (Burt, 2006)  but chewing sugar-free gum after 
meals can reduce caries risk (Glass, 1981).  Some food 
additives may have protective properties that reduce 
cariogenicity; for instance, berries can reduce bacterial 
adherence and glucosyltransferase activity of S. mutans, 
( Stookey 2008) and tea extracts inhibit salivary amylase 
activity (Koo et al. 2006). 
 

Having the information and skills to make appropriate 
decisions about a child’s diet, hygiene, and fluoride use 
are essential in order to establish healthy behaviors early 
in a child’s life. Children with caries have daily 
consumption of sugars from liquids ( Weinstein et al. 
1992). 
 

Caries-promoting sugars such as sucrose, glucose and 
fructose, contained in fruit juices, (Newbrun 1982, Grenby 
et al. 1990 and  Persson et al. 1985) are readily 
metabolized by S. mutans and lactobacilli to organic 
acids that demineralize enamel and dentin. The use of 
nursing bottles and ―sippy cups‖ enhances the frequency 
of exposure. This type of feeding behavior during sleep 
intensifies the risk of caries, as oral clearance and 
salivary flow rate are decreased during sleep  (Van 
1981). Parents should be advised to change daily diet 
habit to reduce or destroy cause of tooth decay. 
 

Children’s teeth should be brushed last thing at night, 
before bedtime and on at least on other occasion. 
Children should have their teeth brushed with fluoride 
toothpaste. Eating directly after brushing should be 
avoided, to prevent fluoride from being washed-out of the 
mouth prematurely. Fluoride is a mineral that prevents 
tooth decay. Fluoride is added to the water supply in 
many areas. It can also be applied directly to teeth in the 
form of fluoride varnish. This is applied to first (baby) and 
permanent teeth (depending on the age of the child) 
usually by a dental professional from two to four times a 
year. Because it stays on the surface of the tooth for 
relatively long periods of time it releases fluoride in an 
efficient and effective way (Marinho et al. 2013). 
Flossing can remove plaque from approximal tooth 
surfaces and may have a role in reducing caries. A 
combination of brushing with fluoride toothpaste and 
flossing is more efficient, especially if regular flossing is 
carried out by an adult.  Flossing on its own cannot be 
recommended for the prevention of dental caries in pre-
school children without the associated application of 
fluoride to the dentition (NCQ).

 

 
 
CONCLUSİON  
 
In conclusion, tooth decay is one of the significant and 
costly diseases in the world. Thus, strategies to reduce  
the risk for dental caries are vital. The strategies usually 
involve decreasing the growth or activity of bacteria
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especially S. mutans. We should change daily diet. 
Parents should advise children to avoid eating between 
meals especially carbohydrate containing food. The 
correct method and frequency of brushing should be 
followed—in the morning and before going to bed and 
preferably after every major meal. The use of various 
interdental cleaning aids such as dental floss, interdental 
brush ( Klock and Krasse 1978) should be inculcated. 
The prevention strategy lies within dietary habit. 
Therefore, children at below certain age must be 
regularly advised and followed. 
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