What Dental Professionals Would Like
Team Members to Know About Oral
Health and Diabetes
In this section, you will find an overview of key medical issues related to oral health and
diabetes. The information presented in this section validates key Healthy People 2020
objectives for diabetes and reinforces your value as pharmacy, podiatry, optometry, and
dentistry (PPOD) professionals in the team care approach to comprehensive diabetes care.
Healthy People 2020 Objective (Released by the U.S. Department of Health and Human
Services each decade, Healthy People is a set of goals and objectives with 10-year targets
designed to guide national health promotion and disease prevention efforts to improve the
health of all people in the United States.)
Diabetes Objective #8 (D–8): Increase the proportion of persons with diagnosed
diabetes who have at least an annual dental examination.
Target: 61.2%.
Baseline: 55.6% of the population ages 2 years and older with diagnosed diabetes had
been to the dentist in the past year, as reported in 2008 (age adjusted to the year 2000
standard population).
Target Setting Method: 10% improvement.
Data Source: National Health Interview Survey, Centers for Disease Control and
Prevention (CDC), National Center for Health Statistics.
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Current Data and Trends1
Periodontal (gum) disease is more common in people with diabetes, so they need to be
especially diligent about getting regular dental examinations. Other current data include:
 A
 mong young adults, those with diabetes have about twice the risk of developing
periodontitis as those without diabetes.
 dults ages 45 or older with poorly controlled diabetes (A1C >9%) are 2.9 times more
A
likely to have severe periodontitis than those without diabetes.
 eople who smoke and have persistently elevated glucose levels have a 4.6 times greater
P
risk for developing periodontitis.
 bout one third of people with diabetes have severe periodontal disease consisting of loss
A
of attachment (5 millimeters or more) of the gums to the teeth.

Diabetes-related Oral Health Conditions
Periodontal disease is a very common complication of diabetes.2 Other diabetes-related oral
health conditions include:
 X
 erostomia (dry mouth syndrome, which can be caused by impaired salivary gland
function in people with diabetes possibly due to decreased blood flow to salivary glands
and decreased local production of saliva, dehydration due to hyperglycemia, and side
effects of drugs such as diuretics used for hypertension and other cardiovascular diseases).
Tooth loss.
Dental caries (cavities) and abscesses.
 ral candidiasis (a fungal infection in the mouth, also known as thrush, that may appear
O
as white patches or plaques on the tongue and other oral mucous membranes).
 ral lichen planus (an ongoing inflammatory condition that affects mucous membranes
O
inside the mouth and may appear as white, lacy patches; red, swollen tissues; or open
sores. These lesions may cause burning, pain, or other discomfort.).
 urning mouth syndrome (chronic or recurrent burning in the mouth, which may affect
B
the tongue, gums, lips, inside of the cheeks, roof of the mouth, or widespread areas of
the whole mouth).
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The relationship between periodontal disease
and diabetes has been broadly studied, while
the relationship between other oral diseases and
diabetes requires further research.3 The evidence
supporting the linkage between periodontal
disease and diabetes is based upon the
pathophysiologic principle, in which the harm
of an infective and inflammatory disease such
as periodontitis can have pronounced adverse
effects for individuals with diabetes due to their
altered immune system and reparative processes.4
In periodontal disease, biofilms containing
gram-negative anaerobes initiate an immune
response that results in the local and systemic
release of a cascade of mediators and factors.
This response affects insulin sensitivity and
places those with diabetes at greater risk for
diabetes complications—namely cardiovascular
disease and kidney disease.
Therefore, eliminating risk factors that initiate
the immune response and the release of
harmful mediators such as C-reactive protein,
interleukins, and tumor necrosis factor bears
importance for the prevention and treatment of
periodontal disease.

Patient Case Example
Noting that her patient with
diabetes smokes, a dental
hygienist informs him of the
links between tobacco use and
oral cancer. She also explains
that tobacco use can increase
diabetes complications,
including periodontal disease.
She lets him know about
programs that can help
support him in quitting,
such as 1-800-QUIT-NOW
(1-800-784-8669) and Diabetes
HealthSense resources.
The dental hygienist notes in
the chart that the dental team
should follow up with the
patient on this advice the
next time he is seen.

Other possible mechanisms of the diabetes/periodontitis relationship include:
 Altered host response
Alterations in connective tissue
Microaniopathy
Changes in the gingival crevicular fluid
Subgingival microflora and hereditary predisposition
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Comprehensive Oral Health Examination
The oral health and diabetes relationship has primarily focused upon the reciprocal
connection between periodontal disease and diabetes. However, this linkage is just one reason
why oral health is an important part of diabetes management. Oral health providers should
review the following factors with patients who have diabetes during a comprehensive oral
health examination.

The Functional Dentition and Nutrition
Functional dentition is an important part of proper nutrition because the act of chewing is
compromised if fewer than 20 teeth are present. Oral dysfunction leads to an increased risk
of alimentary problems, orofacial pain, and the loss of physical and emotional well-being.
Evidence suggests that there is a relationship between a patient’s healthy body mass index and
the ease with which he or she can chew, called masticatory efficiency. Poor dentition also affects
the absorption of nutrients if food is not adequately masticated. The patient’s masticatory
efficiency may affect his or her dietary choices. However, additional research is needed to
establish the relationship among masticatory efficiency, general health, and quality of life.5

The Oral and Systemic Health Connection

Significance of Treating Periodontal Disease to Improve Glycemic Control
The Diabetes Control and Complications Trial (DCCT) and UK Prospective Diabetes Study
(UKPDS) demonstrated the importance of improving glycemic control. Intensive blood
glucose management in type 1 diabetes (DCCT) and type 2 diabetes (UKPDS) resulted in
reduced diabetes complications (retinopathy, nephropathy, and neuropathy). Reducing A1C
by 1% lowers microvascular complications by 35%, while a 0.2% reduction lowers mortality
by 10%.6,7 Several meta-analyses have shown that treating periodontal disease can reduce
A1C by at least 0.4%.8,9,10,11
Studies of the Pima Indians and Gila River Indians found that periodontal disease is related
to 3.2 times greater risk of cardio-renal mortality12, and moderate to severe periodontal
disease or edentulism is associated with a 2.0 to 2.6 times greater risk for microalbuminuria
and a 2 to 5 times greater risk for end-stage retinal disease.13
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Therefore, preventing and treating
periodontal disease is important
because periodontal disease negatively
affects glycemic control and increases
the risk of diabetes complications.
Research suggests that periodontal
disease may be a risk factor for the
development of type 2 diabetes, but
this evidence is mixed14,15, necessitating
further epidemiologic study.

Common Modifiable Risk Factors
Oral health and diabetes management
have many notable similarities. The World Health Organization notes that noncommunicable
diseases (NCDs) such as diabetes and oral disease share preventable risk factors related to
lifestyle, including diet and tobacco use.16
Improving health outcomes by modifying these common behavior-related risk factors would
assist in the prevention, primary care, and ongoing management of NCDs.

Tobacco Use
Diabetes and tobacco use are common risk factors for the development of cardiovascular
disease, the complication that accounts for the highest morbidity, mortality, and health care
costs in diabetes.17
In addition, tobacco use promotes periodontal degeneration, suppresses the immune system,
and delays healing.18 Therefore, tobacco use must be mitigated through prevention and
cessation programs.

Nutrition
Poor nutrition is a risk factor that drives the NCD epidemic. Diets rich in carbohydrates and
with a high sugar content compromise oral health and are leading contributors to the rise of
type 2 diabetes.19
Globalization of this western dietary trend is a component of the growing incidence of dental
caries20 and type 2 diabetes in the developing world.21 To battle oral disease and diabetes,
PPOD providers need to promote their patients’ health and encourage public education
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focusing on the importance of making
dietary choices that support a healthy
lifestyle. The Academy of Nutrition and
Dietetics supports the collaboration
between dietetics and dentistry in
research, curriculum, and practice roles.22

GDM, Periodontal Disease, and
Pregnancy Outcomes
Substantial evidence shows that patients
with type 2 diabetes face increased severity
of periodontal disease.23,24 Data also show
that the presence of periodontal disease is higher in women with gestational diabetes mellitus
(GDM) than in pregnant women without GDM.25,26
Recently, data on the relationship among diabetes, periodontal disease, and pregnancy
outcomes (combined effect) revealed that women with the combination of GDM plus
periodontal disease had a 2.3-fold greater risk for developing adverse maternal outcomes than
women with either GDM or periodontal disease alone. In addition, probing pocket depth,
independent of GDM status, was a significant predictor of adverse pregnancy outcomes.
However, women with the combination of GDM plus periodontal disease had no greater risk
for adverse fetal outcomes than women with either GDM or periodontal disease alone.25
Currently, studies are under way to determine the effect of periodontal therapy on adverse
maternal outcomes in women with GDM and periodontal disease. Women with GDM
should be referred to their dentist to evaluate their oral health status and maintain their
periodontal health during pregnancy. Women with GDM should be encouraged to have
their blood glucose levels evaluated soon after delivery and on a regular basis thereafter to
determine their status relative to type 2 diabetes mellitus, since women who have had GDM
have a 35% to 60% chance of developing diabetes in the next 10–20 years.1

Oral Health Care Professionals: Part of the Health Care Team
There is a real opportunity for oral health professionals to educate other members of the
health care team about the oral/systemic health connection in diabetes. Unfortunately, many
health care providers have had little, if any, training about the oral/systemic health link.27
PPOD providers can help change this as they collaborate with other members of the health
care team and educate others about what they do.
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More than 80% of recent internal medicine trainees never ask patients if they have been
diagnosed with periodontitis, 90% did not receive any training about the periodontal/
systemic link in medical school, and more than 40% believe that discussing periodontal
disease is not related to their roles as physicians. Twenty-two percent state that they never refer
patients to dentists.28
Diabetes educators also report a lack of knowledge about the oral health/systemic link. A
survey of Certified Diabetes Educators (CDEs) found that most do not routinely provide
oral health education to people with diabetes primarily due to lack of time and knowledge
related to oral health. Of 130 respondents, 94% felt that oral health should be part of the
curriculum, yet only 23% reported that the curricula used for their patients included an oral
health module.29
Another study showed that only 51% of CDEs discussed oral health with their patients.
Most, however, agreed with the need to collaborate with dental professionals in the total
diabetes care management of their patients and agreed that adding an oral health component
to their own continuing education would be useful.30 The bottom line is that increased
training for both dental and medical providers about the oral health/systemic connection is
important and may help to improve clinical outcomes in people with diabetes.

Screening for Undiagnosed Diabetes
The dental office may also be a useful setting in which to identify individuals with
undiagnosed diabetes.31,32 As the incidence of diabetes continues to rise, with a concomitant
number of undiagnosed patients, the dental team may be able to screen people using a
questionnaire for risk assessment based on the National Health and Nutritional Examination
Survey (NHANES) III.
CDC performed this survey to collect information about the health and diet of Americans.
The self-reported information provided by the patients’ completion of the questionnaire,
along with an intraoral periodontal exam, could identify those at risk so that they can be
referred to their primary health care provider for further assessment.

Guidelines for Oral Disease
Several professional organizations have developed guidelines and tools to help providers prevent
and manage periodontal disease and other oral health conditions in patients with diabetes.
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The National Institute for Clinical Excellence
developed a checklist of modifying factors to
determine the recommended interval between
dental recalls.33
 he recall interval is determined specifically
T
for each patient and is based on his or her
needs, according to a risk assessment for
oral disease.
 Th
 e recall interval ranges from a minimum
of 3 months to a maximum of 12 months
(ages 18 years or younger) to 24 months
(more than 18 years of age).
The American Academy of Periodontology
has developed guidelines and resources for
the management of patients with periodontal
diseases.34
 R
 isk assessment was the basis for criteria
to assist the dental team in identifying and
referring patients for specialty care.
The International Diabetes Federation guidelines
on oral health for people with diabetes provide
recommendations on clinical care for people
with diabetes.3

Patient Case Example
A dentist sees a 55-year-old
man for a new patient exam.
The man is experiencing
limited mobility of his lower
front teeth, halitosis, a
dry mouth, and problems
chewing.
The patient has not seen
a doctor or dentist in
several years, and he has a
family history of diabetes.
Oral examination reveals
periodontal disease.
The dentist explains the
connection between diabetes
and oral health problems and
suggests that the patient see
his primary care provider as
soon as possible to determine
if he has diabetes. The dentist
also refers the patient to a
periodontist for assessment
and care.

 T
 he recommendations stress that diabetes
care providers should ask their patients
annually if they receive professional oral
health care and explain to them that oral
health home care is an important component of their diabetes self-management.

 iabetes care providers should also ask patients if they are experiencing symptoms of
D
periodontal disease and educate them on the implications of periodontal disease in
diabetes management.

76

Patient Education

Diabetes Self-Management Education
Effective diabetes management and oral health are impossible to attain without selfmanagement skills. With patient education and ongoing self-management support,
patients can learn the importance of oral health and necessary skills. This education and
support offers patients the necessary knowledge and self-efficacy to perform these skills and
incorporate them into their oral health routine to achieve sustainable outcomes.
Yet, people with diabetes often are not aware of the significance of the relationship between
poor oral health and diabetes. A study of oral self-care and self-perceived oral health in type
2 diabetes patients noted that 85% received no information about the relationship between
oral health and diabetes, 83% were unaware of the link, and 48% thought that the dentist or
dental hygienist was unaware that they had diabetes. They were also less likely to have visited
a dentist in the past 12 months because of the lack of perceived need and cost.35
These results indicate that challenges exist in improving education programs in dental offices
in order to raise awareness and understanding of the relationship between oral health and
overall health.
Through analysis of the psychosocial characteristics of oral health habits and adherence
among diabetes patients, researchers discovered a correlation between these behaviors.36 Selfefficacy was found to be the best determinant in oral health and general health behavior and
may be the best predictor of a health-promoting lifestyle.
Supporting self-efficacy in one aspect of health care may also translate into improved selfefficacy in other aspects of health care. Health care professionals may be able to improve patient
self-efficacy by promoting a positive psychological state through support and positive feedback.37
Therefore, oral health care providers must:
 ecognize the importance of educating patients about the relationship between oral
R
health and diabetes.
Provide patients with the self-management skills to manage this relationship.
 rovide patients with support and feedback to promote self-efficacy for oral health and
P
other healthy behaviors.
 Encourage patients to visit their dental provider at least once a year for a full mouth exam.
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 Teach patients the most effective way to brush their teeth and use dental floss.
 each patients about the early signs of tooth, mouth, and gum problems, and about the
T
link between diabetes and gum disease.
Please visit the Resource Center section of the PPOD Guide and Toolkit for resources on
oral health.

Key Questions That All Members of the Health Care Team Should
Ask About Oral Health
Patients should be referred to an oral health professional if the answers to these
questions are “no” or “unsure”:
 Do you visit your dental provider at least once a year for a full-mouth exam?
Do you know how diabetes can affect your teeth and gums?
Do you know the best way to brush your teeth and use dental floss?
Do you know the early signs of tooth, mouth, and gum problems?
 o you have any problems in your mouth, such as loose teeth, red or swollen
D
gums, burning, difficulty chewing, or poorly fitting dentures?

Key Points
 D
 ental professionals are important participants in a collaborative team care approach for
diabetes management.
 ral health care providers play a key role in treating and controlling periodontal disease,
O
maintaining oral function, developing self-efficacy via self-management behaviors that
prevent and control oral disease, and addressing common modifiable risk factors.
 ral health care providers also may be able to identify people with undiagnosed
O
diabetes by screening those at risk and referring them to their primary health care
provider for diagnosis.

78

References
1.

2.
3.
4.
5.
6.
7.

8.
9.
10.
11.
12.
13.
14.
15.
16.
17.

Centers for Disease Control and Prevention. National diabetes fact sheet: National estimates and general information on
diabetes and prediabetes in the United States, 2011. Atlanta, GA: U.S. Department of Health and Human Services, Centers
for Disease Control and Prevention, 2011.
Löe H. Periodontal disease. The sixth complication of diabetes mellitus. Diabetes Care. 1993;16(1):329–34.
International Diabetes Federation Guidelines Task Force. Guideline—Oral health for people with diabetes. Brussels:
International Diabetes Federation, 2009.
Lalla E, Papapanou PN. Diabetes mellitus and periodontitis: A tale of two common interrelated diseases. Nat Rev
Endocrinol. 2011 Jun 28;7(12):738–48.
FDI World Dental Federation General Assembly. Effect of masticatory efficiency on general health. FDI Policy Statement. 2009.
DCCT Research Group. The effect of intensive treatment of diabetes on the development and progression of long-term
complications in insulin-dependent diabetes mellitus. N Engl J Med. 1993;329(14): 977–86.
UKPDS Group. Intensive blood-glucose control with sulphonylureas or insulin compared with conventional treatment and
risk of complications in patients with type 2 diabetes (UKPDS 33). Lancet. 1998;352(9131):837–53. [erratum appears in
Lancet 1999 Aug 14; 354:602].
Simpson TC, Needleman I, Wild SH, Moles DR, Mills EJ. Treatment of periodontal disease for glycaemic control in people
with diabetes. Cochrane Database Syst Rev. 2010 May 12(5):CD004714.
Teeuw WJ, Gerdes VE. Loos BG. Effect of periodontal treatment on glycemic control of diabetic patients: A systematic
review and meta-analysis. Diabetes Care. 2010;33(2):421–7.
Darré L, Vergnes JN, Gourdy P, Sixou M. Efficacy of periodontal treatment on glycaemic control in diabetic patients: A metaanalysis of interventional studies. Diabetes Metab. 2008;34(5): 497–506.
Janket SJ, Wightman A, Baird AE, Van Dyke TE, Jones JA. Does periodontal treatment improve glycemic control in diabetic
patients? A meta-analysis of intervention studies. J Dent Res. 2005;84(12):1154–9.
Saremi A, Nelson RG, Tulloch-Reid M, et al. Periodontal disease and mortality in type 2 diabetes. Diabetes Care.
2005;28(1):27–32.
Shultis WA, Weil JE, Looker HC, et al. Effect of periodontitis on overt nephropathy and end-stage renal disease in type 2
diabetes. Diabetes Care. 2007;30(2):306–11.
Demmer RT, Jacobs DR Jr, Desvarieux M. Periodontal disease and incident type 2 diabetes: Results from the First National
Health and Nutrition Examination Survey and its epidemiologic follow-up study. Diabetes Care. 2008;31(7):1373–9.
Ide R, Hoshuyama T, Wilson D, Takahashi K, Higashi T. Periodontal disease and incident diabetes: A seven-year study. J Dent
Res. 2011;90(1):41–6.
Petersen PE. Priorities for research for oral health in the 21st century—The approach of the WHO Global Oral Health
Programme. Community Dent Health. 2005; 22(2):71–4.
WHO Report on the Global Tobacco Epidemic, 2008: The Mpower package. Geneva, World Health Organization, 2008.

Working Together to Manage Diabetes: A GUIDE FOR PHARMACY, PODIATRY, OPTOMETRY, AND DENTISTRY

79

Oral Health and Diabetes

18. Petersen PE. Tobacco and oral health—The role of the World Health Organization. Oral Health Prev. 2003;1:309–15.
19. Popkin BM. Global nutrition dynamics: The world is shifting rapidly toward a diet linked with non-communicable diseases.
Am J Clin Nutr. 2006;84(2):289–98.
20. Goldman AS, Yee R, Holmgren CJ, et al. Global affordability of fluoride toothpaste. Global Health. 2008;4:7.
21. Guariguata L, Whiting D, Weil C, Unwin N. The International Diabetes Federation diabetes atlas methodology for estimating
global and national prevalence of diabetes in adults. 5th ed. Brussels: International Diabetes Federation, 2011.
22. Touger-Decker R, Mobley CC; American Dietetic Association. Position of the American Dietetic Association: Oral health and
nutrition. J Am Dietet Assoc. 2007;107(8):1418–28.
23. Chávarry NG, Vettore MV, Sansone C, Sheiham A. The relationship between diabetes mellitus and destructive periodontal
disease: A meta-analysis. Oral Health Prev Dent. 2009;7(2):107–27.
24. Preshaw PM. Periodontal disease and diabetes. J Dent. 2009;37(8):S575–7.
25. Novak KF, Taylor GW, Dawson DR, Ferguson JE II, Novak MJ. Periodontitis and gestational diabetes mellitus: Exploring the
link in NHANES III. J Pub Health Dent. 2006; 66(3):163–8.
26. Xiong X, Elkind-Hirsch KE, Vastardis S, Delarosa RL, Pridjian G, Beukens P. Periodontal disease is associated with gestational
diabetes mellitus: A case-control study. J Periodontol. 2009;80(11):1742–49.
27. Tomar SL, Lester A. Dental and other health care visits among U.S. adults with diabetes. Diabetes Care. 2000;23(10):1505–10.
28. Quijano A, Shah AJ, Schwarcz AI, Lalla E, Ostfeld RJ. Knowledge and orientations of internal medicine trainees toward
periodontal disease. J Periodontol. 2010;81(3):359–363.
29. Yuen HK, Wolf BJ, Bandyopadhyay D, Magruder KM, Salinas CF, London SD. Oral health knowledge and behavior among
adults with diabetes. Diabetes Res Clin Pract. 2009;86(3):239–46.
30. Lopes M, Southerland J, Buse J, Malone R, Wilder R. Diabetes educators’ knowledge, opinions, and behaviors regarding
periodontal disease and diabetes, J Dent Hygiene, 2012;86:82–90.
31. Borrell LN, Kunzel C, Lamster I, Lalla E. Diabetes in the dental office: Using NHANES III to estimate the probability of
undiagnosed disease. J Periodontol Res. 2007;42(6):559–65.
32. Strauss S, Russell S, Wheeler A, Norman R, Borrell LN, Rindskopf D. The dental office visit as a potential opportunity for
diabetes screening: An analysis using NHANES 2003–2004 data. J Public Health Dent. 2010;70(2):156–62.
33. National Institute for Clinical Excellence. Dental recall—Recall interval between routine dental examinations. London:
National Institute for Clinical Excellence, 2004.
34. American Academy of Periodontology. Guidelines for the management of patients with periodontal diseases. J Periodontol.
2006;77(9):1607–11.
35. Sandberg GE, Sundberg HE, Wikblad KF. A controlled study of oral self-care and self-perceived oral health in type 2 diabetic
patients. Acta Odontol Scan. 2001;59(1):28–33.
36. Syrjälä AM, Ylöstalo P, Niskanen MC, Knuuttila ML. Relation of different measures of psychological characteristics to oral
health habits, diabetes adherence and related clinical variables among diabetic patients. Eur J Oral Sci. 2004;112(2):109–14.
37. Knecht MC, Syrjälä AH, Laukkanen P, Knuuttila ML. Self-efficacy as a common variable in oral health behavior and diabetes
adherence. Eur J Oral Sci. 1999;107(2):89–96.
80

Periodontal (gum) disease

Periodontal (gum) disease

Periodontal abscess

Periodontal abscess

Thrush (oral candidiasis)

Healthy gums and teeth

81

