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What we will cover today

• The link between diet, nutrition and dental caries

• Saliva and its role in maintaining oral health

• The oral health benefits of sugarfree gum
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The increasing global health 
burden of dental caries
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1. WHO Tech Rep Ser. 1962;242:9.

The definition of dental caries 

has evolved 

The World Health Organization:

“ A localized, post-eruptive, pathological 

process of external origin involving 

softening of the hard tooth tissue and 

proceeding to the formation of a cavity”.1
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1. Steinberg S. A modern paradigm for caries management, part I: diagnosis and treatment. Dent Today. Feb 2007;26(2):134-9

The CAMBRA definition is more detailed 

and reflects the caries balance1
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Dental caries remains the most common 

chronic disease across the world

6
1. Marcenes W, Kassebaum NJ, Bernabé E, et al. Global burden of oral conditions in 1990–2010: a systematic analysis. J Dent Res. 2013;92:592–7.

2. World Health Organization. Oral health. Fact sheet N°318, April 2012. Available at: http://www.who.int/mediacentre/factsheets/fs318/en/ Last accessed April  2015.WRIGLEY — APRIL 2015



Outside the mouth

General health

• Medical history

• Hormones

• Age

• Genetic heritage

• Medical treatment

Environment

• Diet

• Frequency of eating

• Oral hygiene

• Fluoride

The development of dental caries 

is linked to many factors

Inside the mouth

• Bacterial composition 

of the biofilm

• Plaque pH 

• Salivary flow rate 

(stimulated and 

unstimulated)

• Buffering effect 

of saliva

• Food retention

• Inorganic compounds 

(Ca2+ and PO4
3-)
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The link between diet, 
nutrition and dental caries
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1. Moynihan P, Petersen PE. Diet, nutrition and the prevention of dental diseases. Public Health Nutr. 2004;7:201-26.

2. Touger-Decker R, van Loveren C. Sugars and dental caries. Am J Clin Nutr. 2003;78(Suppl.):881S-92S.

Diet acts locally to significantly 

impact oral health
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Increased frequency of snacking leads 

to an increased risk of caries

Graph adapted from: Marsh PD, Martin M. Oral Microbiology. 5th ed. Edinburgh: Churchill Livingstone, 2009:12.



A wide range of food and drinks 

are acidogenic

11
1. Edgar WM, Bibby BG, Mundorff S, Rowley J. Acid production in plaques after eating snacks: modifying factors in foods. J Am Dent Assoc. 1975;90:418-25.

2. Rugg-Gunn AJ, Edgar WM, Jenkins GN. The effect of eating some British snacks upon the pH of human dental plaque. Br Dent J. 1978;145:95-100.



Even small amounts of fermentable 

carbohydrate cause a drop in plaque pH 

Results from a three-series study by Maiwald:1

• After administration of a solution containing only 10% sucrose, plaque pH 

decreased drastically — reaching a pH of less than 4.5 after about 20 

minutes. 

12Maiwald HD. Controlling plaque pH by sugar containing and sugarfree chewing gum. Zahn Mund Kieferheilkd. 1982;70:598–604.



Saliva and its role 
in maintaining 

oral health
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The important role of saliva in oral health

Edgar M, Dawes C, O’Mullane D, eds. Saliva and Oral Health, 4th edition. Stephen Hancocks Ltd, 2012 14

Tooth:

• Strengthening

• Sensitivity
Bacteria:

• Germ kill (S. mutans)

• Germ replacement

Diet:

• Debris removal

• Oral hygiene

• Frequency of consumption



A quick refresher on salivary production

15de Almeida PD, Grégio AM, Machado MA, et al.  Saliva composition and functions: a comprehensive review. J Contemp Dent Pract. 2008;9:72-80.

Minor salivary glands

Submandibular 

salivary gland

• Responsible for 65% of 

unstimulated salivary flow

Parotid salivary gland

• Responsible for 20% 

unstimulated

• Rises to 50%-60% 

when stimulated 

Sublingual salivary gland



Unstimulated Stimulated

Water 99.55% 99.53%

Solids 0.45% 0.47%

Flow Rate 0.32 ± 0.23 2.08 ± 0.84

pH 7.04 ± 0.28 7.61 ± 0.17

Inorganic

Sodium 5.76 20.76

Potassium 19.47 13.62

Calcium 1.32 1.47

Chloride 16.40 18.09

Bicarbonate 5.47 16.03

Phosphate 5.69 2.70

Unstimulated Stimulated

Water 99.55% 99.53%

Solids 0.45% 0.47%

Flow Rate (ml/min) 0.32 ± 0.23 2.08 ± 0.84

pH 7.04 ± 0.28 7.61 ± 0.17

Inorganic (mmol/L)

Sodium 5.76 20.76

Potassium 19.47 13.62

Calcium 1.32 1.47

Chloride 16.40 18.09

Bicarbonate 5.47 16.03

Phosphate 5.69 2.70

Higher levels of bicarbonate in stimulated 

saliva increase its protective benefits1

161. Edgar M, Dawes C, O’Mullane D, eds. Saliva and Oral Health, 4th edition. Stephen Hancocks Ltd, 2012;11.



Saliva plays a key role in maintaining 

the balance between demineralization 

and remineralization
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The oral health benefits of 
sugarfree gum
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Sugarfree gum is largely composed 

of polyols and gum base
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Formula Ingredients Function

40–65%
Polyols

(e.g., sorbitol, mannitol, xylitol maltitol, 

isomalt)

Bulk sweetener 

(Volume, Substance)

20–25% Gum Base
(e.g. purified polymers, emulsifiers, resins) 

Chew, Texture, Bolus, 

Flavor Carrier

5.10–18.5%
Gum Modifiers

(e.g. glycerine, HSH, sorbitol solution, fats 

and oils)

Softener

0.66–1.7% Flavorings (e.g. mint, menthol) Taste



Chewing sugarfree gum stimulates 

saliva flow >10 times the resting rate 

20Graph adapted from: Dawes C, MacPherson LM. Effects of nine different chewing gums and lozenges on salivary flow rate and pH. Caries Res. 1992;26:176-82.



Stimulated saliva helps remove food 

debris from susceptible tooth surfaces
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Baseline oral debris after eating cookie Oral debris after chewing gum for 2 min

Graph adapted from:  Fu Y, et al. Assessment of chewing sugar-free gums for oral debris reduction: a randomized controlled crossover clinical trial. Am J Dent. 2012;25:118-22.



Chewing sugarfree gum neutralizes 

plaque acidity

22Graph adapted from: Fröhlich S, Maiwald HJ, Flowerdew G. Effect of gum chewing on the pH of dental plaque. J Clin Dent. 1992;3:75–8.



Leach SA, et al. Remineralization of artificial caries-like lesions in human enamel in situ by chewing sorbitol gum.   J Dent Res. 1989;68:1064-8.

Stimulated saliva is effective for 

remineralizing damaged enamel
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Stimulated saliva encourages the 
remineralization of early caries1

241. Dong Y, et al. Remineralization of early caries by chewing sugar-free gum: a clinical study using quantitative light-induced fluorescence. Am J Dent. 2014;27:291-5.



Stimulated saliva encourages the 

remineralization of early caries1

Procedure

Normal  Image QLF Image 

Baseline
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4 weeks

8 weeks

1. Dong Y, et al. Remineralization of early caries by chewing sugar-free gum: a clinical study using quantitative light-induced fluorescence. Am J Dent. 2014;27:291-5.



Studies demonstrate the caries-protective 

benefits of sugarfree gum

Hungary
Results show 38.7% 

reduction in DMFS 

increment after 2 years
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Puerto Rico 
7.9% fewer DMFS in all   

subjects and 11.0% fewer 

in high-caries subjects

1. Szöke J, et al. Effect of after-meal sucrose-free gum-chewing on clinical caries. J Dent Res. 2001;80:1725-9

2. Beiswanger BB, et al. The effect of chewing sugar-free gum after meals on clinical caries incidence. JADA. 1998;129:1623-6.



Study Intervention Frequency Control
Reduction of 

Caries Incidence 

Möller 1973 Sorbitol gum 3x/day No gum 10%

Isokangas 1988 Xylitol gum 3x/day No gum 45%

Kandelman 1990 Xylitol gum (15% and 65%) 3x/day No gum 61–66%

Mäkinen 1995
Sorbitol, xylitol or combinations

gum pellets and sticks
5x/day No gum 17–71%

Mäkinen 1996
Sorbitol, xylitol or combinations

gum pellets and sticks
5x/day No gum 28–69%

Beiswanger 1998
Sorbitol gum after meals

High risk subjects, intention to treat
3x/day No gum 12%

Alanen 2000 Xylitol gum 6x/day No gum 54%

Szöke 2001
Sorbitol stick after meals

Including white spots
3x/day No gum 33%

Machiulskiene 2001 Sorbitol, xylitol, HIS gum 5x/day No gum 25–33%

Peng 2004 Sorbitol, xylitol or carbamide gum 4x/day No gum 42%

A wealth of clinical evidence supports the 

oral health benefits of sugarfree gum
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Median reduction of caries incidence: 52%
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Summarizing the benefits 

of sugarfree gum

Enhances production of saliva and its related oral health 

benefits:

• Cleaning mouth of food debris and sugars

• Neutralizing acids 

• Supporting remineralization

All of which can help reduce 

the incidence of dental caries.

28Dawes C, Macpherson LM. Effects of nine different chewing-gums and lozenges on salivary flow rate and pH. Caries Res. 1992;26:176-82.



Recognition and endorsement 
of sugarfree gum
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EC approved oral health claims 

for sugarfree gum

The European Commission (EC) 

has approved five oral health claims 

for sugarfree chewing gum, one 

of the few food categories to gain 

such recognition.

30European Commission. EU register on nutrition and health claims. Available at: http://ec.europa.eu/nuhclaims/?event=search&CFID=1390861&CFTOKEN=61ead93e41b19f51-

F6B389AF-DB73-8E93-65F4577E314DC564&jsessionid=9212d52c3ffadefc5dba5455205c57687a3bTR Last accessed April 2015.



Health Canada also approved oral health 

claims but went further with their advice

“ Chewing sugarfree gum, three 

times per day after eating/meals, 

helps reduce/lower the risk of 

dental caries/tooth decay/cavities.”

31Health Canada. Summary of Health Canada's assessment of a health claim about sugar-free chewing gum and dental caries risk reduction.

Available at: http://www.hc-sc.gc.ca/fn-an/label-etiquet/claims-reclam/assess-evalu/gum-gomme-dental-carie-dentaireeng.php Last accessed April 2015.



The benefits of sugarfree gum are also 

recognized by 20+ dental associations

Sugarfree gum is endorsed 

by the World Dental 

Federation (FDI)

“ Chewing sugarfree gum, 

like Extra, is proven to 

benefit dental health 

as it helps neutralize 

plaque acids.” — FDI

As well as 20+ national 

dental and dental health 

associations worldwide

32



Could this be your patient?
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Thank you

Working for better oral healthcare

www.ExtraOralHealthcareProgram.com.au
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