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Tobacco Use and Oral Health 
Tobacco use in smoked and smokeless forms has a potentially significant and negative impact on oral 
health and prosthodontic therapy. Local and systemic outcome of tobacco use on oral health depends 
upon method, frequency, and duration of use and is dose dependent. Smoking and smokeless tobacco 
have been associated with tooth loss, caries, periodontal disease, oral soft tissue changes, dental implant 
failure, peri-implant disease, and oropharyngeal cancer. For a tobacco user, decreasing or eliminating 
the tobacco habit can reduce the impact of tobacco use on oral health. Cessation may reduce but not 
completely eliminate the patient’s lifetime risk for disease and complications. The best means of 
eliminating the impact of tobacco on oral health is by never beginning its use. 

Smoking, Edentulism, and Systemic Disease  

Studies have reported correlations with smoking and tooth loss.1,2 Some have associated smoking with 
lower socioeconomic status and less education.3 Adults who smoke have greater risk of tooth loss. 
Children with ongoing exposure to secondhand smoke also have greater risk.4 Edentulism is further 
associated with an increased risk of a number of systemic diseases, including diabetes, hypertension, 
coronary artery disease, asthma, and cancer.5 Although no study with direct correlation exists, 
associations exist among smoking, tooth loss, edentulism, and greater risk of systemic disease. It has not 
been established if these relationships are causal or casual in nature. 

Caries Risk 

Smoking has been correlated with increased caries incidence.6,7 In addition, other factors related to those 
who smoke may contribute to caries.8 For example, smoking in a household has been associated with 
increased incidence of caries for children in that household.9,10 In vitro evidence suggests nicotine may 
increase biofilm formation.11 Caries risk may be greater with smokeless tobacco,12 possibly related to 
the prolonged exposure to sugars.13 Those who do not smoke or use smokeless tobacco may have 
reduced caries risk. 

Smoking and Periodontitis 

In general, smokers have greater periodontal morbidity than nonsmokers. The vasculature, humoral 
immune response, cellular immune response, and the inflammatory response may be affected.14 

Numerous cross-sectional, case-control, and cohort studies demonstrate a statistically significant 
association between smoking and compromised periodontal health. Limited evidence also suggests 
smoking interferes with non-surgical and surgically related periodontal therapies. These studies reported 
outcomes related to commonly evaluated periodontal endpoints such as pocket depth, clinical 
attachment loss, periodontal bone level, and number of teeth lost.15  
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Patients may be periodontitis susceptible as a result of numerous host, environmental, and genetic 
factors, and smoking can be a cofactor. Evidence suggests smoking is an additional risk factor for tooth 
loss during periodontal maintenance.16 Therefore, although periodic periodontal therapy may assist in 
managing periodontitis for patients who smoke or have a history of smoking, this therapy may not 
reduce the larger systemic burden that smoking has on patient susceptibility, resistance, and healing. The 
best method to reduce the risk of smoking on periodontal disease is to not smoke. 

Smoking, Dental Implant Failure, and Peri-implant Disease 

Smoking is associated with increased risk of implant failure (RR = 2.23), increased risk of postoperative 
infections (RR = 2.01), and greater marginal bone loss.17 Smoking is also reportedly correlated with a 
greater peri-implant disease incidence, including peri-implant mucositis18 and peri-implantitis.18-20 
Periodontitis and a history of periodontitis may also be associated with peri-implant biological 
complications. Periodic periodontal therapy may assist in reducing the incidence of peri-implantitis. 
When surgical intervention is considered to improve peri-implant supportive tissues, smoking or 
smoking history may compromise healing and the treatment outcome. The best method to reduce the 
effect of smoking on implant failure and peri-implant disease is to not smoke. 

Smokeless Tobacco and Gingival Recession 

Smokeless tobacco has also been associated with localized gingival recession21 and could lead to 
mucogingival defects and caries. Recession can be corrected surgically, and numerous studies22 describe 
methods to address the loss in gingival tissue height that arises from frequent and repeated tobacco use 
in the same intraoral location. Cessation of tobacco use will not reverse gingival recession. Soft tissue 
pathosis, dentin hypersensitivity, surgery, and caries originating from tobacco use can be avoided by not 
using smokeless tobacco.  

Oral Mucosal Changes with Smoking and Smokeless Tobacco 

Smoking is associated with a number of surface epithelial changes that affect tissue appearance. For 
example, smoker’s melanosis associated with cigarette or pipe smoking can occur on maxillary and 
mandibular alveolar mucosa or buccal mucosa and commissures, respectively. Nicotinic stomatitis from 
smoking is associated with hard palate mucosa, including hyperkeratosis and acanthosis of palatal 
epithelium, inflammation of salivary glands and connective tissues, and salivary gland duct squamous 
metaplasia. Cessation of tobacco use leads to disappearance of pigmentation or stomatitis over time.23 
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Oral mucosa leukoplakia is potentially premalignant24 with a reported prevalence among heterogeneous 
studies of 2.60%.25 Incidence may be 6 to 10 times greater in smokers compared to non-smokers.26 A 
smoking dose-response relationship also exists with developing oral leukoplakia, and the lesion may 
regress upon smoking cessation.27 When a leukoplakia is identified during oral cancer screening, 
smoking cessation should be recommended, and the patient should be referred for appropriate medical 
follow-up and monitoring.  

Smokeless tobacco use is associated with buccal or labial mucosal changes at the site where the 
individual holds the tobacco. This keratosis is dependent upon the type of tobacco and how it is used. 
The surface epithelium exhibits hyperkeratosis and acanthosis. Continuous smokeless tobacco use might 
place the individual at greater risk of carcinoma due to the higher concentration of nitrosamines in the 
processed tobacco. Conversely, mucosal tissue can resolve to normal within weeks after cessation.23  

Oropharyngeal Cancer 

Patients with oropharyngeal cancers generally have a 5-year survival of not more than 50 percent.28 Oral 
cancer is usually found in the floor of the mouth, the ventrolateral surface of the tongue, and the soft 
palate. Among cigarette smokers, nearly all cancers were found in these locations.29 Heavy tobacco 
users have a 5- to 25-time greater risk of oral cavity and oropharynx cancer.30 Furthermore, those who 
smoke and drink heavily further increase risk compared to each factor individually.31-34 Those who 
heavily drink and smoke may have a 35-time greater risk than those who neither smoke nor drink.35 
Asymptomatic, early squamous cell carcinomas are generally reddish in appearance, may have a 
granular or smooth surface, and are not elevated or elevated < 1 mm. They also typically have intact 
surface epithelium, are not ulcerated, have no bleeding, and no induration.36  

For those with increased risk based on smoking and alcohol drinking habits, the need for periodic oral 
cancer screenings is emphasized to ensure early recognition and treatment of a potentially life-
threatening oropharyngeal lesion. 

Impact of Tobacco Use on Prosthodontic Therapy 

The prosthodontist’s goal is to provide patient-centered care that meets patient expectations by means 
that are esthetic, functional, affordable, and predictable. Evidence suggests smoking can compromise a 
patient’s long-term prosthetic outcome whether the prosthesis is natural tooth or dental implant 
supported. These compromises could relate to tooth loss, ongoing caries management, periodontitis, the 
need for dental prostheses, the need for ongoing prosthetic maintenance, dental implant failure, peri-
implantitis, and possibly early prosthetic replacement. In addition, the use of smoked or smokeless 
tobacco is associated with mucosal changes and an increase risk of oropharyngeal carcinoma. 
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For all the above reasons, patients who smoke should be counseled to cease smoking for their individual 
oral and systemic health. For those who are partially or completely edentulous, smoking cessation may 
still reduce the incidence of complications, thereby improving long-term prognosis for prosthodontic 
care. The best means of eliminating the impact of tobacco on oral health is by never beginning its use. 

 

 

References 

1. Hanioka T, Ojime M, Tanaka K, et al: Causal assessment of smoking and tooth loss: a systematic review of 
observational studies. BMC Public Health 2011;11:221. 

2. Mai X, Wactawski-Wende J, Hovey KM, et al: Associations between smoking and tooth loss according to the 
reason for tooth loss: the Buffalo OsteoPerio Study. J Am Dent Assoc 2013;144:252-265. 

3. Steele J, Shen J, Tsakos G, et al: The interplay between socioeconomic inequalities and clinical oral health. J 
Dent Res 2015;94:19-26. 

4. Aligne CA, Moss ME, Auinger P, et al: Association of pediatric dental caries with passive smoking. J Am 
Med Assoc 2003;289:1258-1264. 

5. Felton DA. Edentulism and comorbid factors. J Prosthodont 2009;18:88-96. 

6. Zitterbart PA, Matranga LF, Christen AG, et al: Association between cigarette smoking and the prevalence of 
dental caries in adult males. Gen Dent 1990;38:426-431. 

7. Featherstone JDB, Singh S, Curtis DA:  Caries risk assessment and management for the prosthodontic 
patient.  J Prosthodont 2011;20:2-9. 

8. Benedetti G, Campus G, Strohmenger L. et al: Tobacco and dental caries: a systematic review. Acta Odontol 
Scand 2013;71:363-371. 

9. Tanaka K, Miyade Y, Arakawa M, et al: Household smoking and dental caries in schoolchildren: the 
Ryukyus Child Health Study. BMC Public Health 2010;10:335. 

10. Leroy R, Hoppenbrouwers K, Jara A, et al: Parental smoking behavior and caries experience in preschool 
children. Community Dent Oral Epidemiol 2008;36:249-257. 

11. Huang R, Li M, Gergory RL: Effect of nicotine on growth and metabolism of Streptocuccus mutans. Eur J 
Oral Sci 2012, 120:319-325. 

12. Vellappally S, Fiala Z, Smejkalová J, et al: Influence of tobacco use in dental caries development. Cent Eur 
J Public Health 2007;15:116-121. 



 
 

ACP members may download ACP position statements and may distribute copies to patients and referring dentists. 
© Copyright 2015 American College of Prosthodontists. All rights reserved. 
211 E. Chicago Ave., Suite 1000, Chicago, IL 60611| TEL: 312-573-1260 | FAX: 312-573-1257 | acp@prosthodontics.org 5 

 

References cont. 

13. Tomar SL, Winn DM: Chewing Tobacco use and dental caries among U.S. men. J Am Dent Assoc 
1999;130:1601-1610. Erratum in: J Am Dent Assoc 1999;130:1700. 

14. Kinane DF, Bartold PM: Clinical relevance of the host responses of periodontitis. Periodontol 2000 
2007;43:278-293. 

15. Bergström J: Periodontitis and smoking: an evidence-based appraisal. J Evid Based Dent Pract 2006;6:33-
41. 

16. Chambrone  L, Chambrone D, Lima LA, et al: Predictors of tooth loss during long-term periodontal 
maintenance: a systematic review of observational studies. J Clin Periodontol 2010;37:675-684. 

17. Chrcanovic BR, Albrektsson T, Wennerberg A: Smoking and dental implants: A systematic review and 
meta-analysis. J Dent 2015;43:487-498. 

18. Atieh MA, Alsabeeha NH, Faggion CM Jr, et al: The frequency of peri-implant diseases: a systematic 
review and meta-analysis. J Periodontol 2013;84:1586-1598. 

19. Mombelli A, Müller N, Cionca N: The epidemiology of peri-implantitis. Clin Oral Implants Res 
2012;23:67-76.  

20. Pesce P, Menini M, Tealdo T, et al: Peri-implantitis: a systematic review of recently published papers. Int J 
Prosthodont 2014;27:15-25. 

21. Montén U, Wennstrom JL, Ramberg P: Periodontal conditions in male adolescents using smokeless tobacco 
(moist snuff). J Clin Periodontol 2006;33:963-868. 

22. Pini-Prato G, Nieri M, Pagliaro U, Giorgi TS:  Surgical treatment of single gingival recessions: clinical 
guideline Eur J Oral Implantol 2014;7:9-43. 

23. Taybos G: Oral changes associated with tobacco use. Am J Med Sci 2003;326:179-182. 

24. Dionne KR, Wernakulasuriya S, Zain RB, et al: Potentially malignant disorders of the oral cavity: current 
practice and future directions in the clinic and laboratory. Int J Cancer 2015;136:503-515. 

25. Petti S: Pooled estimate of world leukoplakia prevalence: a systematic review. Oral Oncol 2003;39:770-780. 

26. Thomas SJ, Harris R, Ness AR, et al:Betel quid not containing tobacco and oral leukoplakia. A report on a 
cross-sectional study in Papua New Guinea and a meta-analysis of current evidence. Int J Cancer 
2008;123:1871-1876. 

27. Banoczy J, Gintner Z, Dombi C: Tobacco use and oral leukoplakia, J Dent Educ 2001;65:322-327. 

28. Lambert R, Sauvaget C, deCamargo Cancela M, et al: Epidemiology of cancer from the oral cavity and 
oropharynx. Eur J Gastroenterol Hepatol 2011;23:633-641. 



 
 

ACP members may download ACP position statements and may distribute copies to patients and referring dentists. 
© Copyright 2015 American College of Prosthodontists. All rights reserved. 
211 E. Chicago Ave., Suite 1000, Chicago, IL 60611| TEL: 312-573-1260 | FAX: 312-573-1257 | acp@prosthodontics.org 6 

 
 

 

 

 

 

 

 

 

References cont. 

29. Mashberg A, Meyers H: Anatomical site and size of 222 early asymptomatic oral squamous cell 
carcinomas: a continuing prospective study of oral cancer. II. Cancer 1976:37:2149-2157. 

30. IARC Working Group on the Evaluation of Carcinogenic Risks to Humans: Tobacco smoke and involuntary 
smoking, Vol 83. Lyon, France, IARC Press, 2004 

31. Graham S, Dayal H, Rohrer T, et al: Dentition, diet, tobacco, and alcohol in the epidemiology of oral 
cancer. J Natl Cancer Inst 1977;59:1611-1618. 

32. Marshall JR, Graham S, Haughey BP, et al: Smoking, alcohol, dentition and diet in the epidemiology of oral 
cancer part B, oral oncology. Eur J Cancer 1992;28B:9-15. 

33. Mashberg A, Boffetta P, Winkelman R, et al: Tobacco smoking, alcohol drinking, and cancer of the oral 
cavity and oropharynx among U.S. veterans. Cancer 1993;72:1369-1375 

34. La Vecchia C, Tavani A, Franceschi S, et al: Epidemiology and prevention of oral cancer. Oral Oncol 
1997;33:302-312. 

35. Blot WJ, McLaughlin JK, Winn DM, et al: Smoking and drinking in relation to oral and pharyngeal cancer. 
Cancer Res 1988;48:3282-3287. 

36. Mashberg A, Samit A: Early diagnosis of asymptomatic oral and oropharyngeal squamous cancers. CA 
Cancer J Clin 1995;45:328-351. 

Author 

Kent L. Knoernschild, DMD, MS, FACP 

Date 

Approved ACP Board of Directors:  June 13, 2015 

 


