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Abstract: Dental caries is one of the most prevalent diseases. The WHO 
has classified it as one of the major public health problems worldwide. That is 
why a special emphasis has been paid to developing new preventive methods 
and the use of gum without sugar has been included as one of them.  This 
strategy has significant benefits on oral health due to: (1) saliva stimulation, 
which favors teeth clearance and regulates the pH; (2) remineralization pro-
motion as a result of the above and incorporation of minerals to the gum; 
(3) mechanical control of the bacterial plaque; (4) replacement of sugar by 
sweeteners which are harmful for bacteria (the most commonly used is xyli-
tol) and (5) incorporation of active agents  such as bicarbonate, casein, urea, 
chlorhexidine and chitosan, among others. Despite these benefits, the effect 
of the gum is considered to be weak for dental caries prevention when used 
instead of brushing. Therefore, its implementation must be proposed as a 
complement to oral hygiene routines and not as a preventive measure by itself. 
It is necessary to carry out a greater amount of clinical trials to evaluate its 
effectiveness in a context of high biological variability in the short and long 
term and including patients of different sex, age, socio-economic status and 
systemic health.
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INTRODUCTION.
Dental caries is one of the most prevalent infectious di-

seases and is classified as one of the main worldwide public 
health problems by the WHO1. In consequence, preven-
tion has become an important issue for professionals to-
day, especially regarding the development of new methods 
to prevent plaque formation2.

The effective implementation of mechanical methods to 
reduce bacterial plaque and food debris, such as frequent 
brushing and flossing, are the main preventive defense 
method against decay, but there is a high degree of failu-
re to carry out oral hygiene. There are multiple causes for 
this situation, such as educational and socio-economic le-
vel, beliefs and attitudes regarding personal and oral care, 

stressful life events, psychomotricity alteration, frequency 
of dental visits and age3. Therefore, it is necessary to have 
complementary preventive methods, which are inexpensi-
ve and easy to take on part of patients, to fight tooth decay.

In order to do this, current dentistry has added a new 
alternative to preventive actions: the use of chewing gum4. 
This product is culturally well accepted in various groups 
of the population and is easily adapted to people’s daily 
routines5. It is a habit practiced regularly by a relatively 
high proportion of individuals in many countries and its 
use has increased in the last decade, being the most po-
pular confectionery3, selling hundreds of millions of units 
worldwide annually6.

Historically, gum was sweetened with sugar (sucrose) 
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and its use contributed to developing dental caries. But 
at the beginning of 1950, sugar-free varieties, sweetened 
with natural non cariogenic sweeteners were introduced 
into the market6. These products have provided benefits 
for the oral health as they allow controlling plaque and 
reducing caries incidence3. Additionally, gum can be used 
as a vehicle to provide therapeutic components for the oral 
cavity4, which increases the benefits on oral health.

using sugar-free chewing gum for preventing dental ca-
ries reported in literature.

Dietary factors
Many epidemiological studies correlate fermentable car-

bohydrate consumption (FCH) containing sucrose with ca-
ries prevalence1 because microorganisms depend on them 
for their survival and diet provides FCH for the metabolic 
activity of the oral microbiota4. In addition to their use for 
metabolism, bacteria also need them for the synthesis of in-
soluble glucans and fructans, which allow adhesion to teeth 
surface7, favoring plaque formation. 

FCH which are present in the diet (monosaccharides, 
disaccharides, oligosaccharides and polysaccharides)1 have 
been described as the most popular components of the ca-
riogenic diet. Nevertheless, it is also possible to add carios-
tatic elements like sugar substitutes, dairy, foods with high 
fat content, proteins, minerals and vitamins through diet8.

EFFECTS OF CHEWING SUGAR-FREE GUM ON 
THE ORAL CAVITY

Gum is mainly made from a rubber resin and a certain 
amount of preservatives, f lavorings and sweeteners9. The 
labeling of “sugar-free” is allowed for gums which do not 
depress the pH below 5.7 neither during nor 30 minutes 
after consumption10. 

Several publications have concluded that these pro-
ducts have an anticariogenic effect, which is mainly at-
tributed to the action of five factors that will be described 
in detail in the following paragraphs: (1) saliva stimula-
tion through chewing, (2) remineralization promotion, 
(3) mechanical control of the bacterial plaque, (4) repla-
cement of sugar by sweeteners harmful for bacteria; and 

(5) incorporation of therapeutic agents.
SALIVARY FLOW INCREASE
The increase in the   flow of stimulated saliva has been 

associated with an increased anticariogenic potential1-3,11,12 

since it is related to an increase in the buffer capacity, that 
is, it increases pH, which reduces the acidogenic effect of 
the bacterial plaque and improves the remineralization po-
tential of enamel11-13. This has been demonstrated in cli-
nical trials, where greater remineralization of initial caries 
lesions has been observed under these circunstances11. Also, 
it has been proven that the increase in salivary flow rate 
contributes significantly to oral health; therefore, it allows 
optimizing clearance or self-cleaning1,3,11,12. 

It is important to mention that although some articles 
confirm an increase in salivary flow when chewing gum, a 
study in older adults who were indicated to chew sugar-free 
gum twice a day for 6 months pointed out that it does not 
increase stimulated saliva flow in these patients14. The same 
result was obtained in a prospective study which evaluated 
the effects of chewing gum in haemodialysed patients for 
three months15.

REMINERALIZATION PROMOTION
A few minutes after sugar intake, the dental plaque pH 

decreases, causing enamel demineralization when the aci-
dity level is under critical pH, which varies among indivi-
duals within an approximate range of 5.2 to 5.57. At this 
point, acids affect the enamel by dissolving apatite crys-
tals and releasing calcium and phosphate ions in the saliva. 
Although this process takes place naturally, it leads to the 
destruction of the infrastructure of enamel over time14.

The first response of the organism to pH lowering is the 
action of the buffer systems in saliva, which neutralize the 
pH16. This system, which includes the action of bicarbona-
te, phosphate and protein, retrieves the electrolytic balance 
between the saliva and the tooth, preventing the release of 
minerals from the enamel7.

The remineralization process happens when there is an 
oversaturation of ions in the oral environment and they in-
corporate calcium, phosphate, and other minerals in par-
tially decalcified tooth areas as they look for balance in 
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the enamel surface15. That way, the minerals added to the 
gum can improve the tooth remineralization process and 
have proved to be an effective mechanism for preventing 
the progression of enamel decay13.

MECHANICAL CONTROL OF BACTERIAL 
PLAQUE

Maintaining effective control of the bacterial plaque is 
the keystone of all the preventive measures for caries and 
periodontal disease and this is precisely one of the actions 
of the gum. Due to its sticky surface, the mechanical for-
ces produced during chewing and the increase in salivary 
f low (with a consequent increase in clearance) remove a 
certain amount of plaque from the more exposed teeth 
surfaces (free faces and occlusal surface)3. This was de-
monstrated in a study which compared plaque rate before 
and after chewing sugar-free gum and reported approxi-
mately 44% less plaque after consuming chewing gum17.

Although chewing gum can reduce plaque accumula-
tion in predilection sites of dental caries, it has little or 
no effect on the predilection sites for gingivitis17, even 
though there have been reductions in the gingival index14.

4) Incorporation of sugar substitutes.
At present, there is a wide variety of sweeteners which 

replace sugar in chewing gum. These products are non-ca-
riogenic as they make bacterial metabolism more difficult2,5 

and prevent the production of acids because they are not fer-
mentable18,19. Also their anticariogenic potential is increased 
because of the provocation of a palatability reflection due 
to the sweet taste which together with the chewing process 
increases stimulation of saliva flow11, 20.

Sweeteners that are used with greater frequency in the 
gum are sorbitol, and xylitol. They are called “alcohols 
derived from sugar”5 since their chemical structure is si-
milar to both, sugar and alcohol11. 

These products are safe to be used by children9 and 
relatively large quantities of these substances can be con-
sumed without adverse side effects. This makes them 
excellent candidates for sugar substitutes, although they 
may act as laxatives when used in excessive quantities5.
The following describes the scope of both sweeteners.

Xylitol
Xylitol is a 5-carbon alcohol derived from D-xylose 

(pentose sugars)11 which was approved by the Food and 
Drug Administration in the 1960s and, since then,  has 
been used as a substitute for refined white sugar9.

It is estimated that, in order to prevent dental caries 
with the use of xylitol, it is not necessary to completely 
replace sucrose in the diet and it has been shown that 
relatively small daily doses of xylitol (4 to 10 gr.)5 can 
provide anticaries protection. It has been stipulated that 
chewing gum sweetened with xylitol from three to five 
times a day, for a minimum time of five minutes, ideally 
after food intake, is effective to achieve the desired effect 
on cariogenic bacteria5,21,22. 

It is considered cariostatic since it diminishes the 
counts of Streptococcus mutans (SM)5,11,23-25, the for-
mation of dental plaque22 and, therefore, dental caries 
incidence. Therefore, it is particularly effective in those 
conditions under which it is not possible to make a pro-
per oral hygiene25. 

Its mechanism of action is to create an unfavorable envi-
ronment for bacterial growth, especially for SM, as it reduces 
its ability to adhere to oral tissues by affecting the insoluble 
glucans that were involved in such process. This property re-
duces the possibility of forming dental plaque and therefore 
the local effect of the lactic acid2,4. On the other hand, xylitol 
penetrates in the bacterial cytoplasm interfering with glyco-
lysis and inhibiting growth of microorganisms2. 

Other species that are affected are Streptococcus sobrinus 
(SS), Lactobacillus (LB) and Actinomyces viscosus (AV)26. 
As a result, a less cariogenic environment is created9.

A clinical trial carried out in pairs of mothers and chil-
dren with high counts of SM, randomly put participants 
together into two groups: experimental, which received 
chewing gum with xylitol (21 pairs) and control (13 
pairs), to which f luoride varnishes were applied.  They 
were examined 18 months later and the levels of SM in 
the experimental group decreased significantly in compa-
rison with the control group27.

There have also been positive effects of xylitol in cases 
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of gingivitis, decreasing the gingival index significantly 
in comparison with the ordinary gum26,28.  

Sorbitol 
Sorbitol is a hexatol derived from glucose11 with has a 

low cariogenic potential5. Like xylitol, it causes a decrease 
in SM, SS, AV, LB and the insoluble glucans, with an 
elevation of salivary pH, which give it an anticariogenic 
potential9. 

Current evidence establishes that pentatoles and xyli-
tol as well as hexatoles and sorbitol had good results in 
reducing dental caries. However, the first ones are more 
effective and so they are more commonly used10. 

Because of that, a study carried out in 2009 compared 
variations of salivary pH by using both sweeteners and 
concluded that xylitol significantly reduces acidogenicity 
in dental plaque. However, this effect was not observed 
with sorbitol29.

INCORPORATION OF ACTIVE AGENTS 
Chewing gum represents a useful vehicle for some acti-

ve agents1,4,12,13,30,31 such as fluorides, bicarbonate, calcium 
phosphate, sodium trimetaphosphate, casein, urea, chlor-
hexidine and chitosan, among others.  Generally, these 
products have antimicrobial action, which can reduce ca-
ries incidence by controlling plaque formation, affecting 
the cariogenic species or creating an oral environment 
which is favorable for remineralization21. The mechanisms 
of action of each of them are described below.

Fluorides.
The application of fluoride in its various forms is one of 

the most commonly used preventive methods and its topi-
cal effect is considered to be the most important; then, its 
incorporation into the gum is highly beneficial32. Fluorine 
is present in saliva in very low concentrations, but plays 
an important role by means of four mechanisms: (1) it 
participates in the remineralization process, because when 
combined with the crystals of the enamel, it forms fluo-
rapatita, which is much more resistant to acid attack7,21,33; 
(2) it prevents demineralization in its liquid phase (sali-
vary medium) by inhibiting the release of F+ ion from 
the enamel21; (3) it inhibits reactions of glycolysis in den-

tal plaque bacteria, especially SM7,21,33; and (4) reduces 
polysaccharides production of the extracellular matrix 
of bacterial plaque and produces changes in the surface 
charge of the tooth, which prevents acquired pellicle for-
mation and, therefore, the adhesion of microorganisms to 
the tooth7,33.

Bicarbonate
Bicarbonate is part of the buffer systems in saliva, hen-

ce its incorporation to chewing gum helps preserve pH 
above critical pH34.

A study conducted by Anderson (2008) noted that it 
was possible to obtain a maximum salivary pH of 8.06 by 
chewing gum with bicarbonate35.

Calcium phosphate
The release of calcium and phosphate ions on the tooth 

surface causes a saturation of these elements on the ena-
mel surface22, thus inhibiting demineralization and remi-
neralization. Amorphous calcium phosphate (ACP) is an 
ideal system to prevent tooth decay and achieve incipient 
lesions remineralization16.

By incorporating calcium in the form of hydroxyapa-
tite, it has also been possible to obtain significant reduc-
tions in dental sensitivity within one or two weeks36.

Sodium Trimetaphosphate (TMP)
Its incorporation causes the same effect as ACP because 

it increases the concentration of phosphate ions, hinde-
ring demineralization and promoting remineralization7. 

A recent study proved its use provides greater efficiency 
in the reduction of enamel demineralization by incorpo-
rating it to toothpaste37. Another in vitro study corrobo-
rated an increase in remineralization by applying fluoride 
varnish in conjunction with TMP, significantly impro-
ving effectiveness38.

Casein
Casein is a protein derived from milk22,39. It can sta-

bilize ACP that is located in the medium22, substantially 
increasing calcium phosphate level in dental plaque. The 
combination of casein phosphopeptide and amorphous 
calcium phosphate (CPP-ACP) softens the activities of the 
calcium ions and free phosphate, thus helping to maintain 
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a state of oversaturation with respect to the enamel of the 
teeth, which reduces demineralization and promotes re-
mineralization22,39.

A double-blind randomized study conducted with the 
objective to compare remineralization of enamel pro-
duced with sugar free gum with and without CPP-ACP 
concluded that sugar-free gum containing CPP-ACP pro-
motes higher levels of remineralization than gum without 
CPP-ACP40. 

Yengopal (2009) found similar results when comparing 
both types of chewing gum and also concluded that sub-
jects who chewed gum with 54mg of CPP-ACP were 18% 
less likely to develop decay compared with the control 
group without CPP-ACP41.

The benefits of CPP-ACP have also been highlighted 
in cases of erosion42, white spots and dentin hypersensi-
tivity39.

Urea
Ammonia is produced from urea by urealisis and ar-

ginine deiminase system in the oral environment. This 
represents an important endogenous factor which poten-
tially inhibits the development of dental caries by neutra-
lizing acids and stabilizing oral microbiota, thus favoring 
the conditions for maintaining health oral43.

Chlorhexidine
Chlorhexidine is a cationic broad-spectrum antimicro-

bial. Its mechanism of action is given by the reduction in 
the formation of the acquired pellicle by altering micro-
bial adhesion to tooth surface7. Chewing gum with chlor-
hexidine has obtained a beneficial effect on inhibiting 
cariogenic plaque, although its effect is considered weak 
when there are not oral hygiene measures28.

Chitosan
Chitosan is a natural substance with antibacterial effect 

commonly used in cosmetics industry. Recent research in-
dicates a strong effect on cariogenic bacteria, especially on 
SM and LB, whose colonies decrease between 70 and 60% 
respectively by chewing gum with chitosan for 30 minu-
tes, three times a day, during 14 days31. Other studies have 
shown similar results44,45.

DISCUSSION.
Most of chewing gum with sugar substitutes, antimi-

crobial agents, minerals and other compounds have de-
monstrated to have a positive effect on reducing plaque6, 
controlling salivary pH, stimulating salivation, and remi-
neralization process1,3,10,12,13. All this provides an important 
anticaries prevention which has been described by many 
authors. This relationship has not been established as clearly 
regarding gingivitis and periodontal disease, even when sig-
nificant decreases have been found in gingival index14. 

Of all the therapeutic agents mentioned, chlorhexidine is 
described as the one with greater inhibitory effect on bacte-
rial plaque28 and chewing gum with urea, followed by the 
chewing gum containing fluoride, produce a more effecti-
ve buffer effect than chewing gum with other therapeutic 
components after consumption of acidogenic food46.  

In spite of providing all the benefits described above, it is 
considered that the effect of gum as a means to provide the-
rapeutic agents, as well as the gum with xylitol, is weak in 
the prevention of dental caries when used instead of brus-
hing28. Therefore, its implementation must be proposed as 
a complementary measure to oral hygiene routines and not 
as a preventive measure by itself.

Even though, and considering that sugar-free chewing 
gum represents an economic far reaching tool which can 
increase the impact of other preventive measures47, such as 
promotion, education and application of fluoride, it may 
become a viable option able to improve oral health, since it 
has been shown that an increase in frequency of sugar-free 
chewing gum consumption decreases the amount and seve-
rity of carious injuries48.

Despite the large amount of information available regar-
ding the effects of sugar-free chewing gum in the preven-
tion of dental caries, it is necessary to perform a greater 
number of clinical trials in the short and long term. Then, 
they can directly assess the effectiveness of the products 
described independently and combined with the objec-
tive of determining the most effective method to reduce 
bacterial plaque and its acidogenic potential. Likewi-
se, these studies should be performed in a context of 
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high biological variability11, including patients of different 
sex, age, socio-economic status and systemic health; sin-
ce studies reporting possible beneficial effects in patients 
with metabolic abnormalities, renal, bone and respiratory 

tract by incorporating various substances in the sugar-free 
chewing gum have been published. For the same reason, 
research must be expanded considering a larger spectrum of 
parameters on which it is possible to find beneficial effects.

Uso del chicle libre de azúcar como complemento en 
la prevención de la caries dental. Revisión narrativa.

Resumen: La caries dental constituye una de las en-
fermedades de mayor prevalencia, siendo catalogada por 
la OMS como uno de los principales problemas de salud 
pública a nivel mundial. Por ésta razón se ha enfatizado en 
el desarrollo de nuevos métodos preventivos a los que se ha 
incorporado el uso del chicle sin azúcar. Con esta estrate-
gia es posible obtener importantes beneficios para la salud 
oral producto de: (1) estimulación de la salivación, lo que 
favorece el aclaramiento y regula el pH; (2) promoción de 
la remineralización como consecuencia de lo anterior y 
de la incorporación de minerales a la goma de mascar; (3) 
control mecánico de la placa bacteriana; (4) sustitución 
del azúcar por edulcorantes nocivos para las bacterias, de 

los cuales el más utilizado es el xilitol; e (5) incorporación 
de agentes activos tales como bicarbonato, caseína, urea, 
clorhexidina y quitosano, entre otros. Pese a proporcionar 
ésta serie de beneficios se considera que el efecto del chicle 
es débil en la prevención de caries cuando éste propósito se 
busca en ausencia de cepillado dental y por lo tanto debe 
proponerse su implementación como complemento a las 
rutinas de higiene oral y no como una medida preventiva 
por sí sola, siendo necesario realizar una mayor cantidad 
de ensayos clínicos, a corto y largo plazo, que evalúen la 
efectividad en un contexto de alta variabilidad biológica, 
incluyendo pacientes de distinto sexo, edad, situación so-
cioeconómica y salud sistémica.

Palabras clave: Goma de mascar; Caries; Carbohidratos; 
Prevención primaria.
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