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Abstract
The development of teeth occurs through infancy to adolescence and adulthood. This process faces different diseases that are infective or congenital in origin. Dental caries is a disease that affects the integrity and general health of the teeth. It results from an imbalanced tooth formation and destruction by acids. Several mechanisms are proposed to explain the pathogenesis of dental caries, but many scholars agree with the implication of Streptococcus mutans in the formation of dental caries. This bacteria produces acid from sugar that promotes its survival in the oral cavity. In the process, the acid demineralizes the teeth and cause tooth destruction. Xylitol prevents this process by stopping the growth and replication of these bacteria. Xylitol is also not digested by the bacteria like other sugars; therefore, the bacteria are denied a substrate. By preventing bacterial growth, the teeth remineralize and grows without caries. 
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Xylitol Chewing Gum
Xylitol is a sugar alcohol. It is an alditol that is used as a sweetener in foods and drinks. Xylitol is also used in chewing gums for the management of dental caries. Xylitol can replace the sweetening role of regular sugar used in drinks because it does not have nutritional value. Xylitol chewing gum is chewed for about 5 minutes. When the ordinary chewing gum is used, the sugar acts as a suitable substrate for streptococcal bacteria in the mouth. These bacteria digest the sugars to produce acidic products that digest the teeth. The teeth are made of mainly of calcium phosphate salts. The acid produced by bacteria erodes the teeth to cause dental caries.	Comment by vivian lee: Add thesis statement after this sentence. Look at attachment file 5 for reference. 
Mechanism of Dental Caries formation and Action of Xylitol Chewing Gum
[bookmark: _Hlk53155931]Syed & Shafi (2017) describes streptococcus mutans as the primary bacterial organisms responsible for digesting sugars to form acidic products that erode the teeth. This process is called demineralization. Other mechanisms have been put forward to explain the formation of dental caries; however, various research studies have agreed on the impact of streptococci mutans (p. 118). Xylitol replaces the sweetening properties of sugar in the chewing gums (Dong et al., 2014, p. 294). Moreover, xylitol has bacteriostatic properties (Watthanasaen et al., 2017, p. 519). It penetrates through the bacterial cell walls. In the cytoplasm, xylitol forms a compound xylitol-5-phosphate that arrests the growth of streptococcus mutans (Syed & Shafi, 2017, p. 120). The further damage that would be caused by these streptococci is avoided (Syed & Shafi, 2017, p. 120). 
Efficacy of Xylitol in Management of Dental Caries
Mosallama and Shabaan (2019) conducted a study comparing the incidence of dental carries in thirty randomly selected dental students who received in sugar-free and sugared chewing gums in Cairo, Egypt. In this study, Cariogram software recorded the outcomes before and after the administration of candies. The study found out the sugar-free chewing gum neutralizes the oral pH by increasing the salivary secretion after at candy intake. Streptococcus mutans survive best at acidic pH that demineralizes the teeth. When this pH has balanced, the bacteria's survival is limited. Xylitol, a non-digestible sugar, prevents the formation of the acidic environment. Therefore, the environment compromises the survival of the bacteria (pp. 1675-1676). 
[bookmark: _Hlk53082613]A related study by Syed and Shafi in 2017 assessed that xylitol-containing chewing gums had on the levels of streptococci mutans in the children aged between 8 and 12 years in India. This study selected sixty children with moderate and high S. mutans levels in the saliva. These children chewed the xylitol gum between meals twice daily and on day 15, the levels of S. mutans levels were measured by culture methods. The study found out that the levels of S. mutans were reduced on the fifteenth day by 69.4%. (p. 19). Higher S. mutans levels mean higher chances of developing dental caries through the plague (Dong et al., 2014, p.291). Preventing the accumulation of S. mutans in the plaques reduces the formation of dental caries (Dong et al., 2014, p.291).
Watthanasaen et al. research in 2017 were on special needs schools in Thailand. Dental health among children with disabilities such as blindness and deafness are lower than those without disabilities. The randomized control trial study involved 174 students grouped into two groups; 93 in the intervention group and 81 in the control group. The intervention group was given xylitol chewing gum and oral health education, while the control group received education only. The study found out that the risk of forming dental caries on the tooth surface was 68% of that in the control group. The study found no substantial improvement in dentition and hygiene, even with oral health education. Xylitol controls the growth of S. mutans and the development of dental plaques. When this development is reduced, there is more time to remineralize the teeth and improve general hygiene (Watthanasaen et al., 2017, pp. 519-523).
Aluckal and Ankola (2018) notes that the conventional chewing gums contain absorbable and digestible sugars as opposed to xylitol chewing gums. Some conventional chewing gums include polyols. Aluckal and Ankola carried out a randomized controlled trial study comparing the efficacy of the xylitol and polyol chewing gums in managing dental caries in school children between 12 and 15 years old in Belgaum city. The study enrolled sixty children and conducted a triple-blind randomized trial where one group was given xylitol chewing gum, another group given polyol chewing gum. The last group was the control group, who received no chewing gum. The baseline and terminal salivary levels of S. mutans were measured. The study concluded that the rates of caries development of caries in control group was 12% and 8% in intervention group. xylitol effectively. However, the reduction was not 100%, and therefore the study recommended other adjunctive preventive measures such as good oral hygiene. Several other organizations also recommend xylitol chewing gums to reduce plaque formation for children (Aluckal & Ankola, 2018,p. 445).  	Comment by vivian lee: Please send a pdf of the full article. I couldn’t reach through DOI link.
Dong et al. (2014) emphasizes that dental caries arises due to an imbalance between teeth-forming and teeth destruction. Highly acidic environments demineralize the tooth and cause the destruction. Normal tooth remineralization replaces the destroyed parts of the teeth. Therefore not all cases of dental caries will be symptomatic. Various researches, therefore, recommend the use of xylitol in childhood and adolescence when the teeth are still in stages of mineralization. This intervention is reliable in conjunction with bother measure and is not a definitive treatment of symptomatic and asymptomatic caries (pp. 291-294).
Conclusion
	In conclusion, dental caries can affect any age, even though it is more common in childhood. Various researches have been published to support the use of xylitol in dental caries management. Xylitol prevents plague growth, promotes remineralization, and prevents the growth of the causative streptococci. In the process, the teeth are given time to thrive. However, this therapy is not definitive and should be used with other methods of teeth hygiene.
Directions Further research
Further research should apply standardized method of assessing the oral hygiene when assessing the efficacy of xylitol should be available. A decision to use the control groups should be supported by prior researches in the field. Further research should also assess other mechanisms of formation of dental carries apart from the S. mutans 
Limitations of the Research
The studies reviewed have no standardized percentage of xylitol in the chewing gums. While some studies used 55% by weight, others used more than 80% of xylitol by weight. The comparative studies used different parameter to describe the control groups. In some studies, the controls were not given any group, in other groups, the control groups received chewing gums without xylitol as placebo.  
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