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 Abstract 
 Contemporary human diet is a major cause of tooth decay and other systemic diseases, such as diabetes, 

obesity and cardiovascular disease. Since the quantitative relationship between food principles is an important 

prophylactic factor of health, qualitative research in the form of theoretical review of specialty literature and 

experimental case studies has been carried out, with the aim of highlighting the roles of food principles for the 

prophylaxis of oral lesions, tooth decay and general oral health. The conclusions converge to the unsurprising 

perspective that the lack of dietary principles, the lack of proteins, for example, during the development of dental 

enamel matrix, favors the appearance of caries, while an excess of lipids decrease their incidence. Exogenous 

prophylaxis through diet of tooth decay is achieved by eating foods with increased consistency, which have a 

mechanical brushing role. Diet must be balanced by dietary principles: low in refined sugars and rich in vitamins, 

minerals and fluoride. Beyond the specialized elements, the present review is also addressed to the education of the 

population group of parents, educators, pedagogues, institutional paediatric care staff, but also to other categories of 

interest, through the fundamental knowledge of the correct, healthy diet of children, for prophylactic purposes for 

their oral health. 
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Contemporary human diet occupies 

an important position in the main causes of 

tooth decay and other systemic diseases 

(such as diabetes, obesity and cardiovascular 

diseases) (1-4). In what concerns the 

quantitative ratio between dietary principles, 

a balanced diet is an important preventive 

factor (5). From this perspective, a lack of 

protein-based dietary principles in the diet of 

the mother and child during the formation of 

the tooth matrix, leads to the child being 

predisposed to dental caries, while a lipid-

based diet reduces the incidence of tooth 

decay (6). 

 

Cariogenic role of carbohydrates 

Foods rich in carbohydrates have 

cariogenic effects, particularly the 

combination of sweets and flour (7). This 

effect occurs at the interface between the 

bacterial plaque and the tooth, before bone 

resorption. A carbohydrate-rich diet can also 

intervene after bone absorption, 

systemically, during the tooth formation 

process, thus negatively affecting the 

resistance of dental tissue and encouraging 

cavity formation. The pathogenic role of 
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dietary carbohydrates in tooth decay has 

been clinically and experimentally proven. 

An epidemiological study carried out 

in Greenland in 1935, compared the cavity 

index of two populational groups: residents 

of the central part of the island and people 

living in the western part of Greenland. The 

diet of the first group had not changed for 

hundreds of years, while the second group 

had replaced traditional fats and proteins 

with refined sugars, canned foods and 

cereal. It was found that the cavity index of 

the second group was superior to the one of 

the first group. It was also found that the 

process of tooth decay ceased to develop in 

people who returned to live in the center of 

the island, adopting the traditional diet (8). 

Statistics show that during World 

War II, dietary carbohydrates were reduced 

by almost 2/3, and most meals were based 

on vegetables, potatoes and whole wheat 

bread, foods rich in complex carbohydrates. 

During that period, the number of dental 

caries decreased. After the war, due to the 

restoration of a diet rich in refined sugar, the 

index of tooth decay exceeded the pre-war 

level (9). 

An analysis of the Bantu people 

showed a high incidence of tooth decay 

within a few years after their migration 

across Africa. It was found that their cavity 

index increased, although, the percentage of 

carbohydrates in their diet remained, 

globally, the same. The conclusion was that 

natural foods are different from processed 

foods. Natural foods contain fibrous 

protective factors that prevent tooth decay, 

which are lost during the food refining 

process. Therefore, processed foods become 

an important cause of tooth decay, with 

effects similar to a carbohydrate-rich diet 

(10).  

Compared to gargling with a sugar 

solution, chewing sugar cane in the form of 

solid pieces stimulates saliva secretion and 

leads to a drop in the pH of bacterial plaque, 

leading to cavity formation. 

Further studies have shown that in 

unprocessed natural foods, some substances 

can reduce the occurrence of tooth decay. 

Therefore, whole wheat flour, molasses and 

unrefined cane syrup reduce the solubility of 

hydroxyapatitis compared to products 

obtained from refining it. This effect is 

attributed to the presence of phosphate and 

organic buffers. In explaining the low index 

of tooth decay, people who consume natural 

products should note that the proportion of 

carbohydrates from caramel, sugar, jelly, 

cakes and other refined sweets, is 60-100%, 

while in unprocessed, naturally sweet foods, 

the intake is much lower, less than 20% (11, 

12). 

Statistical and experimental studies 

on animals reagrding the causal relationship 

between tooth decay and sugar consumption 

were supplemented by experimental studies 

on humans (now prohibited by the 

International Code of Medical Ethics). One 

such study is the one conducted at 

Wiperholm (Sweden). The research was 

carried out on people with mental 

disabilities between 1946-1951 (11, 12). 

This study showed that, compared to a 

normal diet, a doubling of sugar intake 

increases the incidence of caries. This 

incidence varies depending on how sweets 

are administered.  

Therefore, the degree of increase is 

limited (sweet drinks during meals), 

moderate (consumption of chocolate 4 times 

a day between meals) or severe 

(consumption of caramel or chocolate 

truffles during and between meals). 

Evidence has shown that the greatest risk of 

cariogenesis occurs when sugar-rich foods 

are eaten between meals and have longer 

clearance periods (13). 

Research carried out by different 

authors has determined the following (12-

13): 



Romanian Journal of Medical and Dental Education 

Vol. 10, No. 1, January-February 2021 

8 
 

• Carbohydrates remain in the oral 

cavity for a long period after 

ingestion, therefore saliva is enriched 

with glucose; 

• As the pH value decreases, residual 

carbohydrates will be rapidly 

transformed at the surface of the 

teeth by microorganisms; 

• Due to the presence of other foods, 

the effect of carbohydrates will be 

weakened (14); 

• The degree of tooth decay is 

proportional to the physical 

properties of the sweets consumed. 

Of these, sticky candies are the most 

dangerous due to long-term adhesion 

to the surface of dental enamel, as 

Gustafsson showed in 1954 at 

Vipeholm (Sweden). In 1981, Bibby 

published an experimentally proven 

table on the retention of food in the 

oral cavity (15-16) based on the 

viscosity of sweets; 

• The chemical properties of 

carbohydrates are also particularly 

important, polysaccharides are not as 

harmful as disaccharides; 

• Compared to patients without tooth 

decay, patients with dental caries 

have different fermentation activities 

involved in carbohydrate 

degradation. 

 

 The main conclusions of the 

epidemiological studies and experimental 

research indicate (12): 

• Low incidence of cavities in 

traditional low-sugar diets; 

• People who switch to a diet high in 

refined sugar and processed foods, 

experience a sharp increase in dental 

caries; 

• The important relationship between 

the frequency of tooth decay and the 

consumption of sweets between 

meals; 

• Contact between sucrose and 

bacterial plaque has rapid cariogenic 

effects; 

• The cariogenicity of food depends 

more on the time and frequency of 

exposure to sugar and less on the 

type of sugary food. 

 

 It is certain that we must treat tooth 

decay as a disease of civilization. However, 

we cannot ignore the fact that at the 

population level, the enrichment of 

fermentable dietary carbohydrates is 

accompanied by an increase in the frequency 

of dental caries. In individual cases, its 

effect is extremely varied. 

On the other hand, certain cariogenic 

effects of fermentable carbohydrates cannot 

be absolutised. Evidence shows that, 

although sugar consumption has remained 

constant, the frequency of tooth decay has 

significantly decreased at the end of the last 

century in countries with strict prevention 

programs.  

 

Carbohydrates with the greatest 

cariogenic potential 

The assessment of the cariogenic 

potential of food depends on the ratio of 

monosaccharides (glucose, fructose), 

disaccharides (sugar, maltose, lactose) and 

polysaccharides (starch) in its composition. 

Carbohydrates, especially 

monosaccharides and oligosaccharides are 

rapidly degraded by the bacterial plaque, 

into organic acids, having a significant 

cariogenic effect.  

Starch is the main storage 

polysaccharide in plants and the most 

important dietary carbohydrate. 

Consumption of raw starch slightly reduces 

the pH of the dental plaque. However, the 

consumption of thermally processed starch 

(through boiling or baking) produces a 

soluble form that can be enzymatically 

hydrolyzed into maltose, maltotriosis, 
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dextrin and glucose. These degradation 

products can enter the bacterial plaque 

where they are transformed into acid. 

Bread can lower the pH of the 

bacterial plaque as much as sugar does, and 

the combination of starch and sugar found in 

sweet cereals or cakes has a strong 

cariogenic effect. Bread has a cariogenic 

effect stronger than sugar, through its 

prolonged clearance period.  

Sucrose is the most cariogenic 

carbohydrate, because (17-19): 

• It is used as a nutritional 

principle by the bacteria that 

form the dental plaque, for 

reproduction and development; 

• Promotes oro-dental colonization 

with pathogenic microorganisms; 

• Increases the adhesion of 

bacterial plaque to the dental 

enamel; 

• It is easily fermented by 

microorganisms, leading to the 

rapid production of large 

amounts of organic acids. 

Sucrose is the most important sugar 

in the diet of modern people. It is found in 

refined sweets like candy, soft drinks, dried 

fruit. Inverted sugar contains hydrolysed 

sucrose (the monosaccharides: glucose and 

fructose) (13). 

The other two common disaccharides 

in food are lactose (which frequently occurs 

in milk) and maltose (bread, flour), the latter 

is formed by starch hydrolysis. 

Glucose and fructose are two typical 

monosaccharides found in honey and fruit 

and can also be formed by fermenting 

sucrose from sugar-rich foods (such as soft 

drinks). Glucose can be obtained through the 

hydrolysis of starch from potatoes or cereals 

and is used in processed foods under the 

name of corn syrup, dextrose, etc. 

It has long been thought that, 

because of their potential cariogenic effects, 

sucrose and fructose would be the most 

harmful to humans, followed by glucose, 

lactose and maltose. Dextrin and starch used 

to be the last on the cariogenicity scale. 

However, current studies have shown that, 

under the conditions of an active acid-

producing dental plaque, not only sucrose, 

but also all dietary monosaccharides and 

disaccharides may play a role in dysplastic 

caries (19, 20). 

The explanation lies in their 

enzymatic processing, which takes place in 

different metabolic pathways and in the 

rapid formation of organic acids involved in 

tooth decay. It should be noted that glucose 

or fructose, as well as sucrose and maltose 

all have the same pH drop curve during 

acidic fermentation, while lactose has a less 

obvious pH drop curve. 

 

Food carbohydrates, a substrate 

for organic acid production by the dental 

plaque  

Sugar is the most cariogenic 

substance. It is an important substrate for the 

synthesis of extracellular bacterial 

polysaccharides, dextran and insoluble 

mutants. By increasing adhesion to 

hydroxyapatite crystals, it plays an 

important role in attaching the bacterial 

plaque to the tooth dental enamel.  

Streptococcus mutans can synthesize 

a soluble extracellular bacterial 

polysaccharide, which can be degraded by 

many microorganisms in the bacterial 

plaque for food. 

Streptococcus sanguis and 

Streptococcus mitis can synthesize some 

insoluble extracellular polysaccharides, but 

the molecular weight of these dextrans is not 

very close to the molecular weight of the 

dextrane synthesized by Streptococcus 

mutans, so they cannot interfere decisively 

with the structuring of the bacterial plaque.  

A microorganism whose dextran 

synthesis for bacterial plaque does not 

depend only on sucrose, is Actinomyces 
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viscosus. It produces yeast and mixed 

glucose (21). 

 

Enzymatic degradation of 

carbohydrates and lowering the pH  

Enzymatic degradation of 

carbohydrates produces pyruvate and lactic 

acid (products of anaerobic glycolysis), as 

well as other organic acids (acetic, formic 

and propionic acid), and other products 

(ethanol, CO2, etc.).  

Cariogenic microorganisms 

metabolize monosaccharides and produce 

organic acids in various ways. Their ratio 

varies from one species to another, but also 

within the same species of Lactobacillus. 

Some microorganisms convert over 90% of 

the available glucose into lactic acid, while 

other microorganisms use only 80% of 

glucose to produce 30% lactic acid, 25% 

acetic acid and ethanol and 25% carbon 

dioxide (22).  

The ingestion of carbohydrates will 

reduce the pH of the oral cavity to 5.2 and 

even more at the plaque-tooth bacterial 

interface. As long as the pH of the oral 

cavity remains below 6, there is a danger in 

the demineralization of tooth enamel (23). 

Frequent intake of carbohydrates and 

their retention in the oral cavity (especially 

sticky foods high in carbohydrates) 

increases the time of aggression to a few 

hours, which can lead to tooth decay. The 

pH value can be maintained within a low 

limit beyond the carbohydrate absorption 

period by storing carbohydrates (soluble 

glucan, glycoproteins) and intracellular 

bacterial carbohydrates on the dental plaque. 

The degradation of the substrate forms 

organic acids. Dental plaque is a potentially 

inexhaustible source of lowering the salivary 

pH and thus favoring the corrosive effect of 

cariogenic substances. 

 

Protection from cariogenic effects 

through food  

Through certain chemical 

components, food can affect the cariogenic 

effects of carbohydrates, thereby reducing 

the risk of tooth decay. 

Different types of professions are 

associated with the risk of tooth decay, as 

the prevalence of dental caries increases 

with frequent (sweet) snacks or with 

disruptions in the regularity of the main 

meal (work in shifts). Pregnant women eat 

more meals and might have a bigger sweets 

intake due to increased appetite. Because of 

high sugar consumption, tooth decay is more 

common among obese people.  

Chronic patients are at increased risk 

of developing dental cavities (11): 

• Regular intake of sweet drinks 

(juice, tea, canned food); 

• Caloric intake of fats (Crohn's 

disease) and protein (uremia) to 

replace carbohydrates (usually 

monosaccharides and 

disaccharides); 

• Chronic treatments with syrups 

(antihistamines, antibiotics). 

Due to the sedative effect caused by 

increased serotonin secretion, patients with 

psychosis often have a compulsive tendency 

to consume carbohydrates, which also 

increases the risk of tooth decay caused. 

Xerostomia, as an effect of psychotropic 

drugs, also leads to cavities.  

Immigrants from underdeveloped 

countries can increase their risk of tooth 

decay by changing their traditional diet (rich 

in complex polysaccharides), with a diet that 

consists of frequent snaks and foods rich in 

protein, saturated fatty acids and refined 

carbohydrates.  

In industrially prepared foods and 

chewing gum, natural phosphates from 

unrefined cereal flour may be added in the 

form of 1-3% sodium phosphate or calcium 

phosphate, thereby increasing their anti-

cavity effect. The disadvantage is that saliva 
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removes these substances from the surface 

of the teeth faster than it does with sugar. 

Lipids works through a variety of 

dental protection mechanisms against decay, 

as follows: 

• They replace carbohydrates in 

the diet; 

• They form a film at the surface 

of carbohydrate food particles 

(micellae), thus preventing their 

enzymatic degradation and 

shortening their removal time;  

• They form a protective layer on 

the dental enamel; 

• They change the characteristics 

of the bacterial dental plaque; 

• Certain fatty acids have an 

antimicrobial effect, inhibiting 

glycolysis in the dental plaque. 

Cheese works through a variety of 

anti-cavity mechanisms, such as: 

• Calcium phosphate content; 

• Anti-demineralization effect on 

the tooth, through casein and the 

component proteins; 

• Bacteriostatic effects of casein 

phosphopeptides; 

• It stimulates saliva secretion, 

thus shortening the time of sugar 

clearance, buffering the acidity 

and reducing the number of 

pathogenic dental 

microorganisms. 

 

Although the lactose content in milk 

is relatively high (6-9% in human milk and 

4% in cow's milk), milk has an anti-cavity 

effect due to casein, which has calcium and 

phosphate in its composition. Various trace 

elements (including fluoride) can minimize 

the cariogenicity of carbohydrates through 

the antimicrobial or substitute effect of 

nutrients of pathogenic dental 

microorganisms. Various foods have a 

certain protective effect that was proven in 

animals (e.g. cocoa in chocolate products or 

glycyrrhizin (sweet wood). 

 

Fluoride in foods 

All foods contain different doses of 

fluoride. The fluoride content of foods of 

animal and vegetable origin is linked to the 

concentration of fluoride in the soil from 

which they come from. 

A list of fluoride-rich foods: 

• carrot – 1,0 – 8,0 mg/kg; 

• beans – 1,0-2,0 mg/kg; 

• spinach – 1,0-8,0 mg/kg; 

• cabbage – 1,2-3,4 mg/kg; 

• tomatoes – 1,0-2,4 mg/kg; 

• lettuce – 5,6-6,7 mg/kg; 

• apples – 2 mg/kg; 

• chestnuts – 1,4 mg/kg; 

• nuts – 7,8 mg/kg; 

• honey – 1,3 mg/kg; 

• tea – 120-190 mg/kg. 

The foods of animal origin, with the 

highest fluoride content are: 

• salmon – 19,3 mg/kg; 

• morun – 5,0 mg/kg; 

• sheep liver – 3,5 mg/kg; 

• beef liver – 2,3 mg/kg; 

• lamb – 1,2 mg/kg; 

• egg white – 1,1 -1,4 mg/ou 

• butter – 1, 5 mg/kg; 

• cheese – 1,6 mg/kg. 

Fluoride in food is harder to pass 

through the gastrointestinal barrier because 

it forms combinations with other insoluble 

elements, which are difficult to diffuse. This 

is different from fluorinated water that can 

be absorbed quickly and completely. In 

dairy products, the formation of calcium 

fluoride is very insoluble. 

 

 Diet and endogenous prophylaxis 

of cavities in children  

For food to have a positive effect on 

teeth, pregnant women, nursing mothers and 

young children must have an appropriate 
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diet with a balanced protein and lipid 

content. As far as carbohydrates are 

concerned, reducing their consumption is 

actually illusory. The only thing that can be 

done is to rationalize consumption, to only 

have them at the main meal. The intake of 

carbohydrates between meals should be 

suppressed. In fact, in order to reduce the 

harmful effects of carbohydrates, three rules 

must be followed: 

1. Do not eat sweets between 

meals; 

2. Do not end the meal with 

sweets; 

3. Wash your teeth after eating 

sweets. 

 We must also mention artificial 

substitutes for sugar. The ideal sweetener 

must meet the following requirements (24): 

• Have a pleasant taste; 

• Low-energy production; 

• Weak cariogenic effect; 

• Suitable for patients with 

diabetes mellitus; 

• Cheap; 

• No side effects. 

As sweeteners, we mention 

saccharin, cyclamates, sorbitol and xylitol, 

which are used to sweeten chewing gum. 

Regarding food factors, we observe 

the cariogenic potential of food, through 

(25): 

• Eating habits such as frequent 

meals and sweets consumption 

between meals; 

• Physical properties of food; 

• The sugar content in different 

foods. 

Harmful eating habits are: 

• Snacking: the habit of eating 

cookies, sweets, pickles, glazed 

dried fruits, etc. and leaving food 

scraps in their oral cavity, 

especially since this is done 

between meals and is not 

followed by dental brushing; 

• Ingestion of sweetened soft 

drinks is harmful because of the 

high-carbohydrate content, and 

because it does not stimulate 

saliva secretion (which can no 

longer act as a buffer).   

 

Exogenous prevention of tooth 

decay through diet 

This refers to the local impact of 

food through its consistency. Harder foods 

are recommended as they promote chewing. 

The result is: 

• Abundant salivation cleans the 

mouth; 

• Mechanical cleaning of the 

dental surface prevents the 

formation of local dental plaque; 

• Elimination of retention and 

intradental retention through 

mechanical cleaning. 

 

Conclusions and recommendations 

The conclusions converge to the 

unsurprising perspective that the lack of 

dietary principles, the lack of proteins, for 

example, during the development of dental 

enamel matrix, favors the appearance of 

caries, while lipids decrease their incidence.  

 Exogenous prophylaxis through 

diet of tooth decay is achieved by eating 

foods with increased consistency, which 

have a mechanical brushing role. Diet must 

be balanced by dietary principles: low in 

refined sugars and rich in vitamins, minerals 

and fluoride.  

 Beyond the specialized elements, 

the present review is also addressed to the 

education of the population group of 

parents, educators, pedagogues, institutional 

paediatric care staff, but also to other 

categories of interest, through the 

fundamental knowledge of the correct, 

healthy diet of children, for prophylactic 

purposes for their oral health. 
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