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Introduction – Diabetes
Diabetes is a complex, chronic illness that requires ongoing medical care with strategic risk 
reduction strategies beyond glycemic control. Patients require self-management education and 
support to prevent acute complications and reduce the risk of long-term complications. Recognized 
as a major global public health problem and the seventh leading cause of death in the U.S., proper 
management of diabetes will positively impact a patient’s oral health, especially as it relates to risk 
for periodontal disease. This course provides current evidence-based information for the dental 
professional to include in the treatment and education for patients with diabetes. The course 
reviews the relationship between oral health and diabetes, followed by practical and applicable 
recommendations that can be easily incorporated into the dental treatment plan.

Diabetes: A Multifaceted Syndrome with 
Treatment Considerations in Dentistry
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Overview
Diabetes is a complex, chronic illness that 
requires ongoing medical care with strategic risk 
reduction strategies beyond glycemic control. 
Patients require self-management education 
and support to prevent acute complications 
and reduce the risk of long-term complications. 
A range of evidence-based interventions are 
available to improve diabetes outcomes.

With an aging population and an increasing 
number of overweight adolescents, teenagers, 
and adults, the U.S. and other countries are 
experiencing a rapid increase in the prevalence 
of the disease, particularly type 2 diabetes (T2D). 
Oral healthcare professionals might make a 
difference in the 24% of undiagnosed cases of 
diabetes by focusing on the clinical recognition 
of short and long-term diabetes-related 
symptoms at dental visits. Proper management 
of diabetes will positively impact a patient’s 
oral health, especially as it relates to risk for 
periodontal disease. Determining whether 
or not medical issues warrant immediate 
care before elective dental procedures is an 
important part of patient protocol and needs 

to be instituted by dental practitioners. Better 
overall communication and ongoing interaction 
between medical and oral healthcare providers 
is needed to improve the overall health of 
individuals with diabetes.

Learning Objectives
Upon completion of this course, the dental 
professional should be able to:
• Define metabolic abnormalities related to 

diabetes.
• Differentiate between the pathophysiology of 

T1D and T2D.
• Distinguish between DKA and HHS.
• Determine the appropriate protocol to 

prevent a medical emergency during dental 
treatment for a patient with T1D and T2D.

• Analyze the dental management suggestions 
related to patients with uncontrolled diabetes.

• List five questions that might be appropriate 
to help determine a patient’s glycemic control 
or disease management.

• Explain why blood glucose levels should be 
less than 200 mg/dl before invasive dental 
treatment.

• Describe several strategies for stabilizing 
blood glucose levels for dental patients.

• Define normoglycemia in a way that a patient 
will understand.

• State the three psychological factors that 
have been identified with successful patient 
education outcomes.

• Name the two most important risk 
factors that are associated with increased 
susceptibility to periodontal disease.

• Discuss the potential of a bidirectional 
relationship between diabetes and 
periodontal disease.

• Identify the various environmental factors 
that impact periodontal disease associated 
with diabetes.

• Examine the prevalence of systemic and 
periodontal disease(s) in the Pima Indian 
population group based on longitudinal study 
data.

• Contrast the inevitability of risk factors for 
periodontal disease in T2D with strategies to 
prevent periodontal disease.

• Describe two common oral health 
complications of diabetes besides periodontal 
disease.

• Debate the presence of oral candidiasis with 
different levels of glycemic control.
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• Provide recommendations to a patient with 
diabetes following a dental procedure that 
may impact their ability to eat.

• Examine the role of parotid glands in 
diabetes-associated xerostomia.

• Describe specific guidelines that dental 
professionals can recommend to patients 
following dental procedures that affect blood 
glucose control and/or eating ability.

Glossary
acanthosis nigricans – (ak-an-THOE-sis NIE-
grih-kuns) a skin condition related to diabetes 
and/or obesity in which body folds and creases 
(e.g., neck, groin, armpit) become thickened and 
have a dark discoloration.

apoptosis – In biology, apoptosis (from the 
Greek words apo = from and ptosis = falling, 
commonly pronounced ap-a-tow’-sis) is one 
of the main types of programmed cell death 
(PCD). As such, it is a process of deliberate 
life relinquishment by a cell in a multicellular 
organism.

diabetic ketoacidosis (DKA) – A life-
threatening hyperglycemic state in those 
individuals with diabetes with very little or no 
insulin production.

fasting plasma glucose (FPG) – to determine 
glucose levels, this test is done on patients 
when there is no calorie intake for at least eight 
hours.

hyperglycemia – High blood glucose levels.

hyperlipidemia – Elevated levels of lipids in the 
blood.

hyperosmolar hyperglycemic state (HHS) – A 
hyperglycemic state in individuals with type 2 
diabetes; the absence of significant ketosis and 
acidosis distinguishes HHS from DKA.

hypoglycemia – Low blood glucose levels.

ischemic heart disease (IHD) – Ailments 
caused by a decreased blood supply due to 
narrowing of the coronary arteries.

ketosis – Presence of urinary ketones.

latent autoimmune diabetes of aging 
(LADA) – A slowly progressive form of type 1 
diabetes in older individuals.

nephropathy – Disease of the kidney. Diabetes 
is the most common cause of End Stage Renal 
Disease (ESRD) in the U.S.

neuropathy disorders – Affects the nervous 
system with classic symptoms of pain or 
numbness such as foot ulcers, bladder 
dysfunction, or sexual dysfunction.

normoglycemia – Blood glucose values of 
individuals with diabetes that are near or at the 
level of individuals without diabetes.

polydipsia – Increased thirst.

polyphagia – Increased hunger.

polyuria – Frequent urination.

retinopathy – Damage to the blood vessels in 
the retina. The leading cause of adult blindness 
is diabetic retinopathy.

Introduction
Just before she turned 17, Katie Haley weighed 
in at 239 pounds at the pediatrician’s office 
and she was told that her cholesterol was 
high. She was on the cusp of diabetes and 
her insulin level was also a bit elevated. Katie 
had experienced exclusion and ridicule by 
her peers in high school, and we now know 
that 19% of overall youth are overweight 
or obese. For Katie’s age group, 21% are 
overweight or obese.1 At the suggestion of her 
family physician, Katie’s mom, who was also 
overweight, scheduled Katie to see a registered 
dietitian. Katie and the dietitian worked 
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“In the past half-century, we have come 
to recognize that the mouth is a mirror of 
the body, it is a sentinel of disease, and it 
is critical to overall health and well-being. 
The challenge facing us today – to help all 
Americans achieve oral health – demands the 
best efforts of public and private agencies as 
well as individuals.”3

Dentistry plays a major role in reaching these 
goals by accepting our responsibility in helping 
individuals reach their full health potential, 
which includes an active role in recognizing 
diabetes and overall care. Improved outcomes 
in the health of the patient with diabetes are 
accomplished through the collaboration of all 
members of the healthcare team along with 
an education component from each discipline 
on management and self-care. In July 2018, the 
US Department of Health and Human Services 
announced that the Surgeon General’s Report 
on oral health will be updated and will include 
the effects of poor oral health on physical and 
economic well-being.

Referring to diabetes mellitus as a disease 
would be inaccurate since diabetes is 
considered to be a group of metabolic diseases 
which are more precisely described as a 
constellation of metabolic abnormalities or a 
multifaceted syndrome. Frequently, patients 
will reveal that they have a “touch of sugar,” 
yet “sugar” is only one component of diabetes. 
Diabetes is a systemic condition distinguished 
by abnormalities in the metabolism of 
carbohydrates, proteins, fats, and insulin. 
Patients may even share that they have 
“borderline” diabetes and feel they just need 
to watch their dietary intake of “sugar,” yet 
even a diagnosis of pre-diabetes can lead to 
the long-term complications associated with 
diabetes. Another common myth is that the 
patient’s diabetes went away. The patient had 
been diagnosed with diabetes but they are no 

together to modify her lifestyle by making 
better food choices, being aware of portion size 
of foods and beverages, and incorporating a 
plan for regular exercise.

Katie is lucky that her general practitioner 
cared enough to call her every two to three 
months to check on her progress. It took about 
12 months for Katie to lose the recommended 
weight, and she continues to follow her new 
lifestyle to maintain her weight loss.

The aforementioned scenario is all too 
common today in the U.S. and globally as 
experts now predict that more than one third 
of American children born in the year 2000 
will develop diabetes in their lifetime.2 The 
prevalence of diabetes in children, adolescents, 
teens and adults is increasing at a rapid rate 
in developed countries with an even higher 
percentage of new cases in developing 
countries. Even though the epidemic nature of 
diabetes is well publicized, public awareness 
remains low.

Diabetes Overview
Hypertension, hyperlipidemia, and type 2 
diabetes (T2D) are becoming more prevalent in 
younger age groups; in some instances parents 
may find themselves outliving their children 
who succumb to these diseases.2

In 2000, one of the most insightful reports 
surfaced in the form of a directive by the 
nation’s Surgeon General urging action by 
the dental community to promote access to 
care for all Americans. The Surgeon General’s 
intention was to educate, motivate, and 
mobilize the public to tackle a variety of access 
issues head on. In addition to the oral health 
initiatives, the U.S. government realizes the 
medical cost drain on the national resources 
and that the greatest resource is the health of 
its people. In remarks made at the time of the 
report’s release, the Surgeon General stated:
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193,000 children age 10 years and younger 
have T2D.4

Research supporting the association 
between diabetes and oral health is not new. 
Documents of the impact of systemic disease 
on oral health and the impact of poor oral 
health on progression of a systemic disease 
date back to the times of Hippocrates.5 
Yet, much is still to be learned and shared 
regarding the effect of diabetes on oral health 
and how these oral issues impact diabetes. 
Diabetes education is complex, requiring 
the expertise of a variety of healthcare 
professionals, including dental professionals. 

longer on insulin or an antidiabetic medication 
and, therefore, no longer have diabetes. 
Unfortunately, diabetes is a chronic condition.

The Centers for Disease Control and 
Prevention (2017) has indicated that 9% of 
the U.S. population (23 million) have diabetes 
that has been diagnosed, with an estimated 
24% (7 million) who are undiagnosed. An 
additional 34% (84 million) of American adults 
ages 18 and over are estimated to have pre-
diabetes. T2D accounts for approximately 95% 
of individuals with diabetes over the age of 30, 
with an alarming increase in obese children 
and adolescents (Figure 1). An estimated 

Figure 1.
Source: CDC. Diabetes.
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All healthcare professionals are responsible for 
understanding, promoting, and incorporating 
health measures for their patients with 
diabetes within their discipline.

A patient with uncontrolled diabetes in a 
dental environment presents many medical 
and dental concerns. The dental professional 
needs to assess these patients prior to any 
invasive treatment. An individual with high 
blood glucose levels is at an increased risk 
of periodontitis and other dental problems. 
There is a clear relationship between degree of 
hyperglycaemia and severity of periodontitis. 
Researchers are also investigating a 
bidirectional relationship between diabetes and 
periodontal health.

Type 1 Diabetes (T1D): Characteristics
Diabetes is classified according to the presence 
of hyperglycemia as a result of abnormalities 
in insulin production, insulin action, or 
a combination of both. Type 1 diabetes 
(T1D) is one category and is defined as an 
autoimmune destruction of the beta cells of the 
pancreas, causing total insulin deficiency. In a 
nondiabetes state, the pancreas is stimulated 
to produce insulin by increased blood glucose 
levels. Therefore, an individual without diabetes 
can eat a large candy bar with a regular soft 
drink and their pancreas will produce enough 
insulin to compensate for the additional 
carbohydrate intake, thus, keeping the blood 
glucose levels in a normal range (target: 
premeal 80-130 mg/dL; postmeal less than 180 
mg/dL). Since the body is unable to produce 
insulin in type 1 diabetes, the patient relies on 
exogenous insulin, which is injected as needed 
throughout the day.

Typically, the onset of T1D is abrupt and can 
occur at any age, however, it is most common 
before the age of 30. Classic symptoms include 
weight loss, polyuria, polydipsia, polyphagia, 
and ketoacidosis. A medical emergency 
occurring more frequently in patients with 
type 1 diabetes is diabetic ketoacidosis (DKA) 
in which the glucose values will be above 300 
mg/dL. Symptoms include ketosis, acidosis, and 
dehydration. Widespread screening for T1D 
is not practical due to the low incidence and 
abrupt onset.6

Type 2 Diabetes (T2D): Characteristics
Individuals with type 2 diabetes (T2D) have 
normal, increased, or decreased insulin levels 
due to abnormal beta cell function. The need 
for exogenous insulin in T2D is variable. 
Individuals with T2D may be able to control 
their blood glucose levels with medical nutrition 
therapy (MNT) and exercise only, with the aid of 
antidiabetic medication, and/or insulin injections.

The result of T2D is hyperglycemia, insulin 
resistance, and/or hyperinsulinemia. Like T1D, 
individuals with T2D can be diagnosed at any age 
but typically after the age of 30. The number of 
adolescents with T2D is on the rise, particularly 
in the African American, Native American, and 
Hispanic population groups. Most importantly, 
T2D can be delayed or prevented with lifestyle 
modifications, such as awareness of appropriate 
dietary intake, physical activity, and weight 
control.

Insulin levels increase slowly in many individuals 
with T2D causing the symptoms to appear slowly 
and not easily noticeable. It may be years before 
a diagnosis is uncovered. The time difference 
between the initial hyperglycemia and diagnosis 
averages around 6.5 years, therefore, it is 
common for individuals to have characteristics 
of long-term complications prior to diagnosis.7 
In addition to asking about symptoms related 
to hyper- or hypoglycemia, the medical history 
should include questions regarding indications of 
the long-term complications.

Dental professionals should be aware of 
hyperosmolar hyperglycemic state (HHS). It is a 
life-threatening medical emergency associated 
with type 2 diabetes in which blood glucose 
values are typically greater than 600 mg/
dL. Signs and symptoms include dehydration 
and neurologic dysfunction. In addition, when 
compounded by other health demands (e.g., 
infection) or use of certain medications (e.g., 
corticosteroids), individuals with T2D are at risk 
of DKA.

Pre-Diabetes: A Silent Epidemic
Pre-diabetes, also referred to as impaired fasting 
glucose (IFG) or impaired glucose tolerance (IGT), 
is an glucose state located between nondiabetes 
and diabetes. Table 1 indicates the specific 
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is strongly associated with an increased risk of 
diabetes and with the resulting macrovascular 
and microvascular complications.

values obtained from plasma glucose testing 
for diagnosis. A diagnosis of pre-diabetes 
should not be ignored by the patient since it 

Table 1. Recommended Diabetes Values.6
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25 kg/m2 or Less Than 23 kg/m2 in Asian 
Americans) and those who have one or 
more additional risk factors for diabetes. 
For all patients, especially those who are 
overweight or obese, testing should begin at 
age 45.

There are categories of increased risk for 
diabetes and pre-diabetes and the following 
recommendations have been suggested:
1. Testing to determine risk for future 

diabetes in asymptomatic individuals who 
are overweight or obese (BMI Less Than 

Table 1. (continued)
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organization for Certified Diabetes Educators 
(CDE), has opened an opportunity for 
adequately trained dental professionals to 
begin working toward becoming a CDE. A 
CDE is defined as, “a health professional who 
possesses comprehensive knowledge of and 
experience in prediabetes, diabetes prevention, 
and management. The CDE educates and 
supports people affected by diabetes to 
understand and manage the condition. A 
CDE promotes self-management to achieve 
individualized behavioral and treatment goals 
that optimize health outcomes.”8

Several health professionals, such as 
physicians, nurses and dietitians, have always 
had the ability to prepare for the certification. 
Currently there are over 19,000 CDE’s.8 In 
2014, NBCDE proposed a Unique Qualification 
Pathway that will potentially allow a master-
prepared dental professional, with a health-
related degree, to prepare for and submit 
an application. This certification provides the 
dental professional with the valuable expertise 
and experience that establishes them as a 
respected member of the diabetes team.

2. If test results are normal, re-test at a 
minimum of 3-year intervals.

3. For patients with pre-diabetes, treat 
cardiovascular disease (CVD) risk factors if 
appropriate.

In children and adolescents who are 
overweight or obese and who have additional 
risk factors for diabetes, testing for pre-
diabetes is recommended.6

Long-term Complications
Hyperglycemia appears to be a key factor in 
the long-term complications associated with 
diabetes (Table 2). The Diabetes Control and 
Complications Trial (DCCT), Epidemiology of 
Diabetes Interventions and Complications 
(EDIC) study, and the U.K. Prospective 
Diabetes Study (UKPDS) demonstrated the 
need to aim for near normal glucose levels or 
normoglycemia in order to delay or minimize 
chronic complications (Table 3).

Dental Professionals as Certified 
Diabetes Educators
The National Certification Board for Diabetes 
Educators (NBCDE), the credentialing 

Table 2. Long-term Complications Associated with Diabetes.
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Simple risk tests, such as the Type 2 Diabetes 
Risk Test from the American Diabetes 
Association, are easy to administer in a dental 
setting. The outcome can prompt education for 
the patient regarding diabetes and referral to 
their health care provider.

The updated medical history and oral exam 
offer excellent opportunities to assess each 
patient. In reviewing a patient’s medical history, 
here are some practical questions that you can 
ask, keeping in mind that questions should be 

Diabetes in a Dental Environment
An estimate of 30% of dental patients over the 
age of 30 years have hyperglycemia.30

Very few dental patients complain of diabetes 
symptoms like polyuria, lethargy, or polydipsia. 
Because classic symptoms are not always 
noticeable, it is imperative that healthcare 
providers, including dentists and dental 
hygienists, participate in more aggressive 
recognition of symptoms of patients with T2D 
or pre-diabetes.

Table 3. Landmark Diabetes Studies.

http://www.diabetes.org/are-you-at-risk/diabetes-risk-test/
http://www.diabetes.org/are-you-at-risk/diabetes-risk-test/
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times a year depending on their glycemic 
control and changes to therapy.6

Since many undiagnosed patients may not 
notice symptoms, probing questions related to 
the chronic complications during the medical 
history and a thorough oral examination can 
lead the dental professional to be the first 
to recognize the possibility of undiagnosed 
diabetes. The oral exam in an individual with 
undiagnosed diabetes might reveal:
• Candidiasis
• Gingival inflammation
• Suppuration
• Tooth mobility
• Fruity smelling breath
• Recurrent, acute or chronic gingival and 

periodontal infections and abscesses
• Xerostomia
• Increased salivary viscosity
• Angular cheilosis
• Enlargement of parotid glands
• Oral burning sensation
• Acanthosis nigricans
• High caries rate in patients with 

uncontrolled or poorly controlled diabetes 
(See Recommended Diabetes Values in 
Table 1)

The American Diabetes Association 
recommends testing for high-risk patients for 
early diagnosis of diabetes with a referral to 
their health care provider.6 Ultimately, this will 
prevent the associated chronic complications 
(Tables 4A-4B). Studies indicates screening in 
dental practices to be effective, acceptable and 
feasible in identifying patients with diabetes, 
however more research is needed.30,31

Dental Management
For patients with known diabetes, questions 
related to each individual’s diabetes regime, 
difficulties they may be experiencing related 
to diabetes, results of their last medical 
visit, changes in their medication, and their 
compliance are essential to begin to formulate 
a dental plan. Because of the increased risk 
of hypertension, a blood pressure reading 
should be obtained (Table 1). A thorough 
oral examination will provide additional 
facts for creating a plan towards a healthful 
and preventive environment for the patient 

individualized to help determine the patient’s 
glycemic control and overall approach to 
diabetes care management:
a. What type of diabetes do you have, and 

when was it diagnosed?
b. Have you been experiencing any health 

problems over the last few days, weeks, or 
months?

c. Are you taking all of the medications that 
have been prescribed for you? If not, which 
one(s) don’t you take and why? Have you 
taken your diabetes medication today?

d. What is your A1C level? When was the last 
A1C taken?*

e. How often do you check your blood glucose 
level, and what was the most recent value?

f. Do you watch your carbohydrate intake and 
follow an exercise regime? What time did 
you last eat? What did you consume? 
(This question will give you hints about how 
well-educated the patient is about their 
disease.)

g. Who helps you manage your diabetes? Do 
you see your physician, nurse, or dietitian 
on a regular basis? When was your last visit?

h. Do you experience low blood sugar levels? 
If so, how often? What are your symptoms? 
When was your last event?

i. Do you smoke or use any tobacco products? 
If so, how much?

j. Do you drink alcoholic beverages? If so, 
how often and how much do you drink on a 
weekly basis? 
 
* A1C level refers to the hemoglobin A1c 
test. Table 1 provides the accepted value. 
This is a simple lab test that shows the 
average amount of glucose in a patient’s 
blood over the last three to four months. 
Glucose binds to hemoglobin in the red 
blood cells, which has a life span of 120 
days. It’s the best way to find out if the 
patient’s blood glucose is under control. 
Monitoring blood glucose values via a 
glucometer can be equated to taking 
pictures with a camera. Each value is a 
snapshot of that moment. Blood glucose 
levels vary throughout the day. Having and 
A1c is similar to a video. This value gives a 
longer running value, an average over 3-4 
months. All people with diabetes should 
have a hemoglobin A1c test two to four 
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Table 4A. Criteria for T2D Testing for High-risk Patients.

Table 4B. Risk Factors for T2D.6
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an additional blood glucose reading to make 
sure the values are not dropping below 70 mg/
dL. Readings at the end of appointments are 
important to make sure the patient is safe to 
leave the office, particularly those who will be 
driving.

The antidiabetes medication, alpha-glucosidase 
inhibitors, alone does not cause hypoglycemia. 
However, it is usually prescribed in combination 
with another antidiabetic medication that 
causes hypoglycemia or insulin. Only a glucose 
or lactose food source is effective for treating 
hypoglycemia with this combination. The dental 
emergency kit should, therefore, contain a 
glucose (i.e., glucose tablets or gel) or a lactose 
(i.e., low fat or nonfat milk or yogurt) source for 
treatment of hypoglycemia.

If the hypoglycemic episode is severe and the 
patient is unable to swallow, glucagon should 
be administered to raise the blood glucose 
values. Glucagon will increase the hepatic 
glucose release, resulting in a release of insulin. 
Glucagon should also be a component of 
the dental emergency kit with specified or all 
members of the dental team having the ability 
to administer.

with diabetes. A comprehensive periodontal 
examination which includes an annual 
circumferential probing of all teeth, tracking 
clinical attachment loss, bleeding and exudate 
on probing, mobility and furcation involvement 
and a full mouth set of periapical radiographs, 
complete dental charting, and a treatment 
plan will supplement the findings. To start 
treatment, random blood glucose values should 
be between 70-200 mg/dL. Most glucometers 
will provide a reading of the blood glucose level 
in seconds. Requesting the patient to bring their 
blood glucose monitoring system and obtain 
a blood glucose value prior to treatment is 
imperative. Relying on the patient’s memory to 
provide an accurate value is risky. Some patients 
may be too embarrassed or unwilling to share 
high blood glucose values and may modify the 
true number.

Hypoglycemia
Not all patients with diabetes experience 
hypoglycemia. Those taking insulin or 
antidiabetes medications (e.g., sulfonylureas 
and meglitinides) whose side effects include 
hypoglycemia may experience difficulties. An 
appointment scheduled after a meal or snack 
is recommended for those patients who are 
at risk of hypoglycemia. Many patients with 
diabetes are recommended to eat a meal or 
snack every 4-5 hours. Those patients with 
gestational diabetes are recommended to eat 
every 2-3 hours. Dental professionals should 
ask patients at risk of hypoglycemia about 
their symptoms. Common symptoms of an 
alert level of hypoglycemia include shakiness, 
irritability, confusion and hunger, while 
symptoms of severe hypoglycemia include loss 
of consciousness, seizures and coma.

To avoid hypoglycemic episodes during a dental 
procedure, including a prophylaxis, blood 
glucose values are to be obtained. If the blood 
glucose level is below 70 mg/dL, then treat the 
patient accordingly. The patient should consume 
15-20 grams of a carbohydrate source (Table 5) 
and retest their blood glucose level 15 minutes 
later. If the blood glucose value is above 70 mg/
dL, the patient should consume a meal or snack 
to prevent recurrence of hypoglycemia before 
proceeding with dental treatment. If the blood 
glucose value is still under 70 mg/dL, repeat 
the treatment. Long appointments will require 

Table 5. Carbohydrate Sources for Treating 
Patients with Hypoglycemia (70 mg/dL or lower).6
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Dental hygiene management also includes 
fluoride therapy for patients with a high 
caries rate and recommendations to relieve 
xerostomia if necessary. Since a patient with 
uncontrolled diabetes has an exaggerated 
response to plaque, encouragement of 
meticulous oral hygiene is essential.

Patient Education
A patient with diabetes presents an education 
moment for the dental professional. Patients 
with diabetes do not typically receive 
thorough information regarding the care of 
the oral cavity and its relationship to diabetes 
in a formal education program. It is the 
responsibility of the dental professional to 
tailor the dental information to meet the needs 
of the patient. The primary message is the 
importance of normoglycemia, which should 
be reinforced by all healthcare professionals. 
Normalizing blood glucose values will lead to 
improved oral health which ultimately affects 
the patient’s overall health. In most cases, a 
patient with diabetes should be making the 
same lifestyle choices as any other healthy 
individual with the exception of monitoring 
the timing, quantity, and sometimes quality of 
carbohydrate intake. The oral hygiene regime 
would be the same message given to any 
patient.

As with any other patient, dental professionals 
should encourage smoking cessation for many 
reasons including strong evidence implicating 
smoking as an established risk factor for 
periodontal disease and a major element 
in inflammation control. Carbon monoxide 
and the vasoconstricting effect of nicotine 
will lower the ability of the hemoglobin to 

Hyperglycemia
Prior to initiating any invasive dental 
treatments, blood glucose levels of patients 
with diabetes should be less than 200 mg/
dL. Consider that the physical and emotional 
stress that may occur during treatment can 
cause blood glucose levels to rise even higher 
and possibly place the patient at risk for a 
medical emergency. In addition, uncontrolled 
diabetes (Table 2) can also be a factor towards 
increasing healing time and place the patient at 
risk for infection. If the patient has forgotten to 
take the recommended dose of their diabetes 
oral agent and/or insulin, this can be done and 
the blood glucose value retested. Caution the 
patient not to take more than the prescribed 
amount. Also, since blood glucose values 
will decrease with activity, the patient could 
walk around the office for 15 minutes and be 
retested. If the blood glucose level is still above 
200 mg/dL, the patient should be referred 
to their diabetes healthcare team and the 
dental appointment rescheduled. Conducting 
noninvasive procedures, such as radiographs 
or an oral examination, may be warranted 
prior to dismissal.

Blood glucose levels tend to be more stable in 
the morning; therefore, morning appointments 
may be more beneficial for this patient. 
Stress reduction techniques, such as use of 
headphones, and short appointments may help 
keep blood glucose levels from rising.

The dental patient with uncontrolled 
hyperglycemia may require prophylactic 
antibiotic therapy. Systemic antibiotic therapy 
or topical antimicrobial therapies are accepted 
treatment modalities for aggressive treatment 
of oral infections. Recare appointments should 
be at least every three months to monitor 
wound healing and minimize periodontal 
infection.

Since epinephrine antagonizes the action 
of insulin, resulting in hyperglycemia, local 
anesthesia without vasoconstrictors is 
recommended when possible for patients with 
uncontrolled diabetes. Another consideration is 
to use glucocorticosteroids with caution since 
they also have the potential to raise blood 
glucose levels.
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of the population. Not only does depression 
affect adherence to diabetes medications, 
depression is also highly correlated with 
physical inactivity, poor nutrition, and 
smoking.32,33

Randomized controlled research trials to 
improve depression among individuals with 
diabetes have had mixed effects on diabetes 
outcomes and some have been positive. 
“Among patients with poorly controlled 
diabetes receiving specialty care, an earlier 
study of cognitive behavioral therapy and 
diabetes education showed a clinically 
significant reduction in A1C level at the six-
month follow up when compared to a control 
group receiving diabetes education only.”10

In a study that enrolled patients from nine 
primary care clinics, participants received 
an evidence-based collaborative depression 
treatment that included pharmacotherapy, 
problem-solving therapy, or both. Surprisingly, 
diabetes self-management did not improve 
among the enhanced depression group during 
a 12 month period. Self-care interventions for 
dental patients with specific oral conditions 
should also be studied, and it is recommended 
that a coordinated therapeutic approach that 
considers coexisting chronic diseases is a 
suggested approach.10

A 2017 systematic review of knowledge and 
practices of diabetes care providers in oral 
health care and their potential role in oral 
health promotion discovered that most 
diabetes care providers are not addressing oral 
healthcare.37 Five databases were searched and 
relevant studies published through October 
2016 were included (n=30).

Even though diabetes educators can engage 
in oral health promotion, few studies show 
how this model of care could translate into 
improved patient outcomes.37

A 2018 systematic review confirms that many 
individuals with diabetes have inadequate oral 
health knowledge, poor oral health attitudes 
and lower compliance of recommended 
oral hygiene behaviors and dental visits.38 
The authors recommend a multidisciplinary 

transport oxygen, thereby, causing a greater 
accumulation of plaque. In addition, it is 
valuable to demonstrate and encourage the 
practice of monthly oral self-examinations to 
identify early signs of infection or abnormal 
tissue involvement.

Several dental procedures may result in a 
need for modification in the diabetes regime. 
These situations may require the expertise 
of the other members of the diabetes 
team. Inform the patient of what to expect 
following a given procedure, such as several 
tooth extractions, placement of one or more 
implants, or a periodontal debridement. 
The physiological stress caused by the 
infection or the dental procedure can cause 
hyperglycemia. The patient on a diabetes 
medication regimen may need to consult their 
physician for an adjustment. Even patients 
on MNT and exercise alone may temporarily 
need diabetes medication. The patient may 
also need to obtain additional blood glucose 
levels to monitor changes due to trauma from 
treatment. Maintaining adequate hydration 
needs to be recommended. When regular 
foods are not tolerated, the carbohydrate levels 
still need to remain consistent throughout the 
day with recommendations of soft foods or 
liquids as substitutes. Depending on the nature 
of the dental treatment, the patient may need 
a referral to a dietitian prior to the treatment. 
Blood glucose levels should be tested more 
frequently and values 250 mg/dL or higher may 
require a call to the physician.

A bidirectional relationship between diabetes 
and depression has been suggested in the 
scientific literature, resulting in poorer control 
of blood glucose levels which will ultimately 
increase the risk of long-term complications 
and decrease the quality of life. Unfortunately, 
this topic is not often discussed among oral 
healthcare professionals; to date, there is 
limited research on this topic as it pertains to 
oral health education initiatives. Self-care is not 
only the cornerstone to diabetes management 
but it is also the cornerstone to good oral 
health and is the key to success in disease 
prevention and management. The prevalence 
of depression is about twice as high among 
individuals with diabetes as it is among the rest 
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develop either periodontitis or diabetes or 
both.14

Both T1D and T2D increases the risk of 
periodontal disease three- to four-fold.15 
Greater incidence and severity of periodontal 
disease in patients with diabetes may also be 
due to: diminished neutrophil recruitment 
and function, a more severe inflammatory 
response, and delayed wound healing. 
Another possible explanation for bone loss in 
periodontal disease modified by diabetes is the 
reduction of osteoclasts following a bacterial 
challenge.15 In one particular animal model 
study where a bacterial challenge was initiated, 
mice with T2D not only had a reduction in 
osteoclasts but new bone formation was 
suppressed which coincided with increased 
apoptosis of bone-lining cells. Increased 
apoptosis of bone-lining cells decreases the 
amount of new bone formation. Mice with T2D 
also have increased levels of apoptosis in soft 
tissue wounds which explain the interference 
with wound healing.15

Many periodontal researchers have described 
a bidirectional relationship between diabetes 
and periodontal disease. There is evidence that 
poor glycemic control has been shown to be 
associated with significantly greater alveolar 
bone loss over time compared to individuals 
with well-controlled diabetes.16 Similarly, a 
weaker body of evidence has emerged that 
suggests that effective periodontal therapy 
may have a positive effect on glycemic 
control.16 Keep in mind, however, that 
numerous conflicting studies exist that do not 
support the bi-directional association between 
periodontal disease and diabetes.13 A large, 
multicenter randomized controlled clinical trial 
(DPTT) which studied the effect of nonsurgical 
periodontal therapy for individuals with T2D 
and periodontitis over a six-month period 
showed no improvement in glycemic control. 
The periodontal treatment included two or 
more sessions of scaling and root planing 
with local anesthesia (more than 2.5 hours 
in duration) plus supportive periodontal care 
(periodontal maintenance).17

The DPTT trial (completed in 2012) received 
a lot of attention because the results weren’t 
what the dental community expected, and it 

approach involving oral health professionals.38 

In reviewing 15 studies about patients’ 
attitudes towards oral health, it appears that 
individuals with diabetes rated their oral health 
as poor and their rating was lower than those 
without diabetes.38 Individuals from higher 
income nations perceived their oral health 
status as higher than those from lower income 
nations.38 One study included in the review 
(from the U.S.) showed that about half of the 
participants acknowledged that taking care 
of their oral health was important as their 
general health, but only a third considered the 
accumulation of plaque/biofilm and calculus as 
a problem.38 Some of the participants denied 
there was a link between diabetes and oral 
health.38

Research on Periodontal Disease Risk 
and Diabetes
Based on many years of periodontal 
research, it is now understood that one of the 
strongest systemic risk factors for periodontal 
disease is diabetes mellitus.11,12 In addition, 
a preponderance of evidence indicates that 
there is a direct relationship between diabetes 
mellitus and periodontal disease.12,13 Evidence is 
also steadily mounting and shows that:

1. Some individuals with diabetes (e.g., those 
with poor glycemic control) are at increased 
risk of periodontitis. Other than smoking, 
metabolic control of diabetes seems to be 
the most important risk factor between 
periodontal health and diabetes.12,13

2. Individual control of diabetes may affect the 
extent and severity of the disease.11

3. Diabetes is positively associated with 
attachment loss and this relationship 
appears to be strong within special 
population groups.12,13

4. Diabetes is a reliable feature found in 
children with poorly controlled T1D and the 
level of glycemic control is probably more 
important to consider than quality of plaque 
control.39

Hyperglycemia and hyperlipidemia in patients 
with diabetes may result in metabolic 
alterations that exacerbate periodontopathic-
induced periodontitis, but there is another 
plausible hypothesis that proposes interaction 
of genes and environmental stressors could 
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was low quality evidence that the treatment of 
periodontal disease by nonsurgical periodontal 
treatment does improve glycemic control 
in people with diabetes; however, there is 
insufficient evidence to demonstrate that this 
is maintained after four months.35 In clinical 
practice, ongoing periodontal maintenance will 
be required to maintain clinical improvements 
beyond 6 months. Further research is 
required to determine whether adjunctive 
drug therapies should be combined with 
periodontal therapy.35 In conclusion, based 
on best evidence, periodontal therapy is 
beneficial to patients with diabetes, but not as 
a means of improving glycemic control beyond 
a four-month period following periodontal 
treatment.17,18,34,35 Future clinical trials with 
longer follow-up periods are needed in 
order to better understand the potential of 
periodontal treatment to improve glycemic 
control among people with diabetes.35

Populations of individuals with diabetes 
(T1D and T2D) are exposed to different 
environmental factors which affect 
susceptibility and severity of periodontal 
disease. For example, smoking, socioeconomic 
status, individual home care, history of 
dental care, emotional stress, hematologic 
disorders, hormonal changes, and medications 
are significant modifiers of periodontal 
diseases.16 In one particular study, men with 
diabetes at a VA Medical Center had more 
severe periodontal disease compared to men 
without diabetes.18 Those men who smoked 
with or without diabetes had significantly 
higher measurements for all parameters 
of periodontal status studied. Neither the 
duration of diabetes nor the degree of glycemic 
control had a significant effect on periodontal 
status, but it was concluded that diabetes 
increased the prevalence and severity of 
periodontal disease.

Since 1965, residents of the Gila River Indian 
Community of Arizona, most of who are Pima 
or closely related Tohono O’odham Indians, 
have participated in a longitudinal population-
based study of diabetes and its complications. 
The National Institute of Diabetes & Digestive 
& Kidney Diseases (NIDDK) performs biennial 
(every two year) examinations of each member 

did not confirm results of previous, smaller 
clinical trials and meta-analyses which showed 
improvements in hemoglobin A1c levels as a 
result of nonsurgical periodontal therapy.34 The 
DPTT clinical trial did show that periodontal 
treatment was safe and effective in reducing 
signs of periodontal disease in these patients. 
Pihlstrom and Buse concluded the important 
benefit of improved oral health but not for the 
purpose of improving glycemic control in the 
vast majority of patients.34

In 2013, Corbella et al. conducted a systematic 
review and meta-analysis of clinical trials 
that assessed whether periodontal therapy 
improved glycemic control. The best available 
evidence does not suggest that short-term 
diabetes outcomes are improved following 
non-surgical periodontal therapy.17,18

The American Academy of Periodontology and 
the European Federation of Periodontology 
wrote a consensus report in 2013 on diabetes, 
periodontal disease and systemic disease. They 
reported the epidemiological evidence from 
cross-sectional, prospective and intervention 
studies in order to assess the impact of 
periodontal disease on diabetes incidence, 
control and complications.36 They cite 
consistent and robust evidence demonstrating 
that severe periodontitis adversely affects 
glycemic control in diabetes and glycemia in 
non-diabetes individuals.36 They mention that 
there is no current evidence to support the 
adjunctive use of antimicrobials for periodontal 
management of patients with diabetes.36 The 
joint working group recommends providing 
guidelines for periodontal care in patients with 
diabetes.36

A couple of years later (2015), The Cochrane 
Oral Health Group searched for randomized 
controlled trials (RCTs) of individuals with 
T1D or T2D with a diagnosis of periodontitis.35 
Interventions included nonsurgical periodontal 
therapy, surgical treatment and antimicrobial 
therapy. At a minimum, two review authors 
independently examined the titles and 
abstracts, selected the included trials, extracted 
data and assessed the included trials for 
bias.35 Thirty-five studies were included in the 
assessment. The authors concluded that there 
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In another Swedish study, smoking followed 
by A1C levels was discovered to be the best 
predictor for severe periodontal disease in 
subjects with T2D. Those individuals who were 
less controlled also had more cardiovascular 
complications.21

It seems that many of the risk factors for 
periodontal disease in individuals with T2D are 
preventable. This reinforces the notion that 
individuals with diabetes should be informed 
about their increased risk for periodontal 
disease, and these patients need intensive home 
care intervention and shorter recare intervals, 
especially if their glycemic control is poor or 
erratic and their medical visits are infrequent. In 
addition, patients in the Swedish research study 
lack sufficient knowledge about oral health 
complications in relation to diabetes.21

Much of the periodontal research during the 
last decade has focused on the host immune 
response that is triggered by periodontal 
pathogens. Certain components of bacteria 
have been found to be potent stimulators of 
a variety of cytokines and growth factors that 
eventually lead to an increased inflammatory 
response resulting in eventual tissue 
damage and destruction.22 In addition to the 
bacterial component triggers inflammatory 
mediators of the immune response may 
play an important role in local periodontal 
tissue destruction, but the mechanisms are 
still being studied intensively. In other words, 
chronic hyperglycemia may create a host 
hyper-inflammatory response that results in 
periodontal tissue and bone destruction.

Host Modulation, Diabetes, and 
Periodontal Disease
In discussing host modulation, scientists refer 
to the inoculation of healthy individuals with 
weakened or attenuated strains of disease-
causing agents to protect against disease.22 A 
good example of an attenuated (weakened) 
virus that serves as a successful vaccine is 
the influenza vaccine which first became 
available in 1945. Manipulation of the immune 
response is desirable in diseases like graft 
rejection, autoimmunity and allergy, and it aids 
the host in fighting against infectious agents 
like periodontal pathogens. Individuals with 
diabetes get a double dose of inflammatory 

of the community aged five and over. These 
standardized health exams include periodic 
dental exams including periodontal exams 
based on set criteria. In a periodontal study 
that analyzed data on the effect of periodontal 
disease on overall and cardiovascular disease 
mortality in these Indians withT2D, several 
significant findings emerged. This study 
was the first of its kind to study the risk of 
cardiovascular disease mortality associated 
with periodontal disease in patients with 
diabetes.20 It is also important to note that 
the impact of common risk factors for both 
diabetes and cardiovascular disease (like 
smoking) were taken into consideration. Nearly 
60% of this particular Indian population studied 
had severe periodontal disease, and 70% of 
those with severe periodontal disease were 
edentulous.

The prevalence of periodontal disease is 
quite high in Pima Indians, even those who 
have not yet been diagnosed with T2D but 
diabetes further increases the risk. Diabetes, 
in this population group is also a strong, 
independent risk factor for cardiovascular 
disease and diabetic nephropathy. Individuals 
with diabetes are susceptible to microvascular 
and macrovascular complications like 
neuropathy, nephropathy, vision disorders, 
heart disease, and stroke; therefore, they are 
at increased risk of morbidity and mortality 
associated with these diseases/disorders. Also, 
cardiovascular disease and periodontal disease 
have many common risk factors like diabetes, 
age, smoking, health behaviors and habits, 
socioeconomic factors, diet, and access to care. 
These shared risk factors may confound results 
of many of the Pima Indian studies. Therefore, 
whether or not the prevention or treatment of 
periodontal disease can reduce the death rate 
from cardiorenal disease in this population 
group cannot yet be determined.

One revealing statistic, as a result of this Pima 
Indian study, showed that 204 of the 628 study 
subjects died during the follow-up period of the 
study which averaged 11 years. That’s about 
almost a quarter of the study participants. 
Forty-four of 54 deaths were attributed to 
ischemic heart disease (IHD) and most of the 
diabetes-related deaths (28 of 35) were due to 
diabetic nephropathy.20



19

Crest® + Oral-B®
 at dentalcare.com | The trusted resource for dental professionals

Bartholomew et al. compared the frequency 
and severity of oral Candida in patients with 
type 1 diabetes and found that 75% of subjects 
with diabetes compared to only 35% in the 
control group. As a result of this study, the 
authors concluded that individuals with T1D 
are predisposed to oral candidiasis and, that 
this predisposition is independent of glycemic 
control.25

In examining individuals with T2D, Belazi 
el al. investigated the potential factors that 
influence the prevalence of oral Candida in a 
small sample of patients. Oral Candida was 
significantly higher in patients with type 2 
diabetes compared to healthy subjects, but 
the researchers ruled out variables such as 
xerostomia, dentures, age, gender and glycemic 
control as contributing factors.26

Xerostomia in diabetes is related to structural 
changes in the parotid glands which creates 
poor salivary function and sometimes swelling 
of the parotid glands.27,28 In addition, cigarette 
smoking, dysgeusia (report of a bad taste), more 
frequent snacking, xerogenic medications, and 
elevated fasting blood glucose concentrations 
have also been significantly associated with 
decreased salivary flow.

In patients with T1D and neuropathy, more 
cases of xerostomia and decreased salivary flow 
were reported. A comprehensive evaluation of 
salivary function is recommended.29

Discussion
Caring for our patients in a dental environment 
requires critical thinking skills. Patients often 
present with complex medical histories that 
include diabetes symptoms before a formal 
diagnosis is established. We have a golden 
opportunity to recognize short- and long-term 
diabetes-related symptoms in asymptomatic 
patients. By investigating and asking pertinent 
questions when the opportunity arises, we can 
impact our patients’ clinical course of diabetes 
and, hopefully, decrease the amount of time 
they will be exposed to high levels of adverse 
risk factors like hypertension, obesity, and 
impaired glucose tolerance. Once risk factors 
are controlled, complications may be lessened 

cascades or events that lead to a host response 
because the host is not only reacting to the 
periodontal pathogens but to a prolonged 
response to hyperglycemia. As we already 
know, hyperglycemia is often the result of an 
immune-mediated destruction of islet beta 
cells of the pancreas. A genetic predisposition 
in patients with type 1 diabetes contributes 
to this immune destruction. Type 1 diabetes 
develops as a result of immune-mediated 
destruction. In latent autoimmune diabetes 
in adults (LADA), “The underlying immune-
mediated destruction of beta cells in patients 
with LADA leads to insulin dependency more 
rapidly than in type 2 diabetes, but the more 
attenuated genetic and immune factors 
associated with LADA compared with type 1 
diabetes lead to an older age at onset and a 
slower progression to insulin dependency.”23 
The development of type 2 diabetes may have 
some genetic etiology but is thought to be a 
combination of genetic predisposition, lifestyle, 
and environmental factors.

Xerostomia and Oral Candidiasis
Oral candidiasis is another complication of 
diabetes and the condition is caused by a 
fungus called Candida albicans. The most 
common etiology of oral candidiasis in 
individuals with diabetes is xerostomia, and the 
condition sometimes appears in patients with 
poor glycemic control. The most common type 
associated with diabetes is chronic atrophic 
(erythematous) candidiasis which appears as 
a red patch or velvet textured plaque. Patients 
sometimes complain of a burning sensation 
or an alteration of taste. Smokers and 
denture-wearers with poor oral hygiene are 
at greater risk of developing chronic atrophic 
erythematous candidiasis.

In a large epidemiological study, several oral 
soft tissue lesions were found to be more 
prevalent in subjects with T1D. The use of 
antimicrobials, immunosuppressants, or drugs 
with xerostomic side effects were not related 
to the presence of the Candida organism. The 
presence of the candida organism was found 
to be significantly associated with the use of 
dentures, cigarette smoking, and poor glycemic 
control.24
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Significant Medical History Findings

• Smokes 1 pack of cigarettes a day
• Alcohol: none
• Patient visited his family physician three 

months ago
• Medications:

 Insulin, 5 units/day at bedtime
 Acarbose (Alpha-glucosidase inhibitor), 

100 mg three times a day, taken with 
first bite of meal

 A1C: 9%
• BP: 136/92 mm Hg
• Pulse: 88 BPM

John’s blood glucose level was obtained 
following the health history with a reading of 
55 mg/dL.

Pertinent Oral Findings

Significant findings in the intra and extra oral 
exam:
• Xerostomia
• Angular cheilosis on the left corner of the 

labial commissure
• Candidiasis on the left buccal mucosa

Significant findings from the periodontal 
exam:
• Generalized 5-6 mm pockets in the 

posterior areas
• Generalized moderate levels of plaque

Significant findings from the dental charting:
• Six new areas of root caries that were 

detected clinically

because macrovascular (affecting large 
arteries) and microvascular (affecting capillaries 
and small blood vessels) are the major cause of 
morbidity and mortality. In addition, the cost of 
managing these complications is prohibitively 
expensive. Let’s continue to challenge 
ourselves to accept a new paradigm of care in 
the 21st century that includes a focus on patient 
wellness and early detection of systemic 
diseases like diabetes.

Case Study
John Brookshire, a 55-year-old morbidly obese 
male who smokes. He presents as the next 
recare patient after having been away for 
several years. He is interested in getting his 
teeth “cleaned” and he has just been seated 
in the dental hygienist’s operatory. The dental 
hygienist has a 60 minute appointment set 
aside for him and the hygienist is about to 
begin a medical history review. Here are the 
preliminary findings:
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Course Test Preview
To receive Continuing Education credit for this course, you must complete the online test.  Please  
go to: www.dentalcare.com/en-us/professional-education/ce-courses/ce93/start-test

1. The occurrence of which three conditions are becoming more prevalent in the adolescent 
U.S. population _______________.
A. T1D, T2D and obesity
B. obesity, poor eating habits and T1D
C. T2D, morbidity and mortality
D. hypertension, hyperlipidemia and T2D

2. In defining diabetes, which definition is correct?
A. Diabetes is a metabolic disease state that is almost always associated with insulin resistance.
B. Diabetes is a constellation of metabolic abnormalities which include the metabolism of 

carbohydrates, proteins, fats and insulin.
C. Diabetes is a metabolic syndrome that results in cardiac abnormalities and death.
D. Diabetes is a metabolic syndrome that results when the body’s immune cells refuse to take 

up glucose from the liver.

3. Diabetes education is best accomplished by including _______________.
A. medical care professionals
B. medical and dental care professionals
C. healthcare professionals in a variety of disciplines
D. prevention as a worthy goal

4. Which of the following patients may experience hypoglycemia in a dental chair?
A  All patients with a history of diabetes.
B. Only patients taking insulin.
C. Patients taking insulin and/or antidiabetic medications in which hypoglycemia is an adverse 

effect.
D. All patients with a history of diabetes and obese patients.

5. Which of the following oral conditions are most frequently associated with diabetes?
A. Xerostomia, candidiasis, and burning mouth syndrome
B. Xerostomia, candidiasis, and dental caries
C. Xerostomia, candidiasis, and periodontal disease
D. Xerostomia, periodontal abscesses, and candidiasis

6. In assessing periodontal disease in a patient with diabetes, which of the following risk 
factors should be considered?
A. Smoking
B. Genetics
C. Blood glucose control
D. All of the above.

7. A comprehensive periodontal exam in a patient with diabetes should include _______________.
A. a plaque score
B. circumferential probing or probing the deepest of six areas around each tooth and tracking 

clinical attachment loss
C. probing six points around each tooth and recording bleeding on probing
D. assessment for oral malodor

http://www.dentalcare.com/en-us/professional-education/ce-courses/ce93/start-test
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8. A glucose or lactose source includes _______________.
A. glucose tablets
B. lowfat or nonfat milk
C. lowfat or nonfat yogurt
D. All of the above.

9. Which of the following features is NOT present in HHS?
A. Severe hyperglycemia
B. Neurologic symptoms
C. Presence of ketosis
D. Dehydration

10. A1C averages a patient’s blood glucose value _______________.
A. at that moment
B. for the past week
C. for the past month
D. for the past 3-4 months

11. The best carbohydrate source for treating a patient experiencing hypoglycemia would 
be _______________.
A. 3 Peanut butter crackers
B. 1 oz Snack chips
C. 4 oz Orange juice
D. 12 French fries

12. John has _______________.
A. T1D
B. T2D
C. Pre-diabetes
D. Unable to determine from the information presented.

13. Considering John’s blood pressure reading, _______________.
A. dismiss John until his blood pressure is ≤ 120/80 mm Hg
B. there is no concern, continue with dental treatment
C. John requires a referral to his physician for hypertension, but continue with treatment
D. Unable to determine from the information presented

14. What treatment is indicated before starting the recare appointment?
A. A full mouth series of periapical radiographs and a treatment plan
B. Local anesthesia
C. Topical anesthesia as required
D. Ultrasonic scaling and air polishing
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15. Treatment planning for John should include the following recommendations _______________.
A. antifungal medication; oral hygiene instructions; caries risk assessment and dietary 

counseling; xerostomia education; possible home fluoride; professional fluoride treatment; 
non-surgical periodontal therapy; and restorative care for dental caries

B. antifungal medication; oral hygiene instructions; caries risk assessment and dietary 
counseling; xerostomia education; prophylaxis, professional fluoride treatment, possible 
home fluoride; and restorative care for dental caries

C. oral hygiene instructions; caries risk assessment and dietary counseling; professional home 
fluoride, prophylaxis; and restorative care for dental caries

D. All of the above.

16. John’s blood glucose level is 55 mg/dL. The dental professional should _______________.
A. proceed with treatment
B. call 911 and administer glucagon
C. have the patient consume 15 grams of a carbohydrate source
D. have the patient consume 15 grams of a glucose or lactose source

17. John asks you for some advice on maintaining good glucose control. You tell him  
to _______________.
A. see his primary care physician, nurse, or diabetes team for advice
B. focus on meal planning, increase physical activity, and increase his insulin dosage
C. exercise every day to include aerobics and weight lifting
D. re-read his glucometer’s instruction manual since his glucometer may be broken

18. With an A1C of 9%, this indicates John has been _______________.
A. averaging a low blood glucose level
B. maintaining an acceptable blood glucose level
C. averaging a high blood glucose level
D. None of the above.

19. Symptoms that have a possible association to diabetes includes _______________.
A. xerostomia and candidiasis
B. angular cheilosis
C. generalized pocketing and root caries
D. All of the above.
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