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he incidence of diabetes melli-
tus is increasing at an alarming
rate. It is estimated that 23.6
million people in the United

States have diabetes mellitus and
another 57 million are estimated to
have prediabetes. Every dental
hygienist in clinical practice encoun-
ters patients who are either diag-
nosed with diabetes mellitus or are
undiagnosed but are on the verge of
having the disease. It is becoming
increasingly important for all den-
tal hygienists to stay abreast of the
latest research about diabetes and
know how to properly identify, treat
and refer patients who present with
this medical condition. 

Several papers have been written
regarding the potential bidirectional
relationship of diabetes and peri-
odontal disease.1-2 Both diabetes
mellitus and periodontal diseases are
chronic inflammatory disorders and
both affect millions of people world-
wide. Evidence suggests that dia-
betes is a risk factor for increased
gingivitis and periodontitis. Con-
versely, investigators have reported
reduced  glycemic control in patients
who have diabetes and chronic peri-
odontitis.

Collaboration between oral care
and medical providers to treat patients
with diabetes is an area where dental
hygienists can play a key role. Health
care providers from disciplines such as
Pharmacy, Podiatry, Optometry, Den-
tistry, Cardiology, Endocrinology and
others can work together to provide
an interdisciplinary approach to treat-
ment that will benefit the patient’s
overall health. 

This supplement to the Journal
of Dental Hygiene is unique in that
it is co-authored by an interdiscipli-
nary group of healthcare profes-
sionals. Dr. JoAnn Gurenlian is a
dental hygienist who has a vast array
of experience in the fields of den-
tistry and medicine. Dr. Ball, an
optometrist serves as Vice Chair of
the Pharmacy, Podiatry, Optometry,
and Dental Professionals (PPOD)
Work Group of the National Dia-
betes Education Program (NDEP).
Dr. Fontaine, a  Podiatrist, is in aca-
demic medicine in Texas and a
member of the PPOD Work Group

of the NDEP. The authors share
information about the interdiscipli-
nary needs of patients with diabetes
mellitus. 

Finally, I want to extend tremen-
dous thanks to the Colgate-Palmo-
live Company for their support of
this supplement. Colgate-Palmolive
is committed to providing high qual-
ity oral care products and current
scientific information for dental pro-
fessionals throughout the world. 

Rebecca S. Wilder, RDH, BS, MS
Editor-in-Chief, Journal of Dental
Hygiene
RebeccaW@adha.net
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Overview of Diabetes
Mellitus

Diabetes mellitus (DM) is a chronic,
metabolic disease that is associated with
high levels of blood glucose resulting
from defects in insulin production,
insulin action, or both. Recent statistics
concerning this disease indicate 23.6
million people in the United States (US)
have DM and another 57 million are
estimated to have prediabetes. Approx-
imately 25 percent of those with DM do
not know they have the disease.1

According to the Centers for Disease
Control and Prevention, those with DM
represent an increase of more than 3
million in almost two years. Almost 8
percent of the US population has dia-
betes. The cost of diabetes totals $174
billion representing an increase of 32
percent since 2002.1

Diabetes can contribute to serious
health complications and premature
death. In 2006, DM was the seventh
leading cause of death in the US and is
considered to be underreported as a
cause of death.1 Systemic complications
associated with DM appear in Table 1. A
relative perspective on a daily basis
indicates that 4,100 people are diag-
nosed with diabetes, 230 amputations
occur in people with diabetes, 120 peo-
ple will enter end stage renal disease
programs, 55 people will go blind, and
810 will die.2

There are three main types of DM:
type 1, type 2, and gestational diabetes.
Type 1 diabetes accounts for approxi-
mately 5 to 10% of all cases of DM.
Although type 1 DM can occur at any
age, it typically affects children and
young adults. Caucasians tend to have
the highest rates of this type of DM.
Type 1 diabetes represents an autoim-
mune disease characterized by the
marked inability of the pancreas to
secrete insulin caused by an immuno-
logically mediated destruction of β cells.
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Abstract

Diabetes mellitus is a serious chronic disease that has reached epi-
demic proportions in the United States. The consequences of the dis-
ease are significant and costly. Managing this condition effectively
requires the commitment of all health care providers, including oral
health professionals. The purpose of this paper is to provide an overview
of diabetes mellitus and specific concepts related to eye care, foot care,
oral care, and medication management. Implications for dental hygiene
practice and guidelines for providing oral health care working in collab-
oration with other health care providers are addressed.

Glossary of Terms
Diabetes mellitus – chronic, metabolic disease associated with abnor-
mal, high levels of blood glucose

Prediabetes – a condition in which blood glucose levels are higher than
normal, but not in the diabetes range

Ketosis – accumulation in the blood and tissues of large quantities of
ketone bodies such as beta-hydroxybutyric acid, acetoacetic acid and
acetone; may result in a sweet or “fruity” odor to the breath.

Ketoacidosis – accumulation of ketone bodies causing acidosis; usually
present in uncontrolled diabetes mellitus in which there is a substantial
increase in fatty acid metabolism and impaired or absent carbohydrate
metabolism resulting in the increased production of ketone bodies

Polyuria – excessive excretion of urine

Polydipsia – excessive thirst

Nocturia – excessive urination at night

Diabetic retinopathy – noninflammatory disease of the retina; manifes-
tations in diabetes mellitus include microaneurysms and punctate exudate

Neuropathy –  functional disturbances and pathologic changes in the
peripheral nervous system; in diabetes, neuropathy may cause pain,
weakness and wasting of proximal and distal muscles, peripheral sen-
sory impairment, and loss of tendon reflexes

Peripheral vascular disease – any disorder affecting blood flow through
the veins and arteries distal to the heart, which can eventually lead to
ischemic necrosis and gangrene, varicose veins and thrombophlebitis

Angiography – radiography of vessels of the body

Blood glucose meter – a device used to either visually or digitally read
the glucose concentration in a drop of blood; used to help adjust med-
ication, particularly insulin use, during treatment of diabetes mellitus.

Diabetes Mellitus: Promoting Collaboration among
Health Care Professionals
JoAnn R. Gurenlian, RDH, PhD; W.Lee Ball, OD, FAAO; and Javier La Fontaine, DPM, MS
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Table 1. Complications of Diabetes Mellitus. 

System/Organ Involved Complications

Cardiovascular • Heart disease death rates are 2-4 times higher
• Risk for stroke is 2-4 times greater
• 75% of adults with DM had hypertension

Eye • Leading cause of blindness among adults aged 20-74 years
• Diabetic retinopathy causes 12,000 to 24,000 new cases of blindness each year

Kidney • Leading cause of kidney failure
• Many living on chronic dialysis or with a kidney transplant

Nervous • 60-70% have mild to severe forms of nervous system damage including impaired sensation
of the feet, gastroparesis, carpal tunnel syndrome, and erectile dysfunction

Feet • Almost 30% aged 40 years or older have impaired sensation in the feet
• More than 60% of nontraumatic lower-limb amputations occur in people with DM

Oral • Those with DM have twice the risk of periodontal infection
• Periodontal disease is the sixth complication of DM

Pregnancy • Major birth defects can occur in those with poorly controlled DM before conception and dur-
ing the first trimester of pregnancy

• Spontanous abortions can occur in 15-50% of pregnancies
• Poorly controlled diabetes during the 2nd and 3rd trimesters can result in excessively large
babies and pose a risk to mother and child

• Both the mother with gestational diabetes and the child are at greater risk for developing
type 2 DM later in life

Other • Uncontrolled diabetes can lead to ketoacidosis and hyperosmolar coma
• More susceptible to other infections such as pneumonia or influenza

Source: Centers for Disease Control and Prevention. National diabetes fact sheet: general information and national estimates on diabetes in the
United States, 2007. Atlanta, GA: U.S. Department of Health and Human Services, Centers for Disease Control and Prevention, 2008.

These cells are the only ones that make
the hormone insulin used to regulate
blood glucose. Individuals are insulin-
dependent and produce no endogenous
insulin. If insulin is withdrawn, ketosis
and eventually ketoacidosis develops.
Ketoacidosis can occur rapidly leading
to coma and death. Therefore, individu-
als with type 1 diabetes must have
insulin to survive, which is usually
delivered by injection or a pump.1,3

Type 2 DM accounts for approxi-
mately 90 to 95% of all cases of DM.
This disease tends to occur in older indi-
viduals, but there appears to be a growing
trend in adolescents and young adults due
to obesity, physical inactivity and weight
management.4,5 The racial/ ethnic groups
at particularly high risk for type 2 dia-
betes include African Americans, His-
panic/Latino Americans, American Indi-
ans and some Asian Americans, Native
Hawaiians or Other Pacific Islanders.
This form of DM usually begins as a
form of peripheral insulin resistance asso-
ciated with insulin secretory defect. Over
time, the pancreas gradually loses its
ability to produce insulin.1,3

Gestational diabetes is a form of glu-
cose intolerance during pregnancy. It is
more common among African Ameri-
cans, Hispanic/Latino Americans, Amer-
ican Indians, obese women and those
with a family history of diabetes. To
avoid complications in the infant, the
mother is treated with medication.
Unfortunately, 5 to 10% of women with
gestational diabetes develop type 2 DM
immediately after pregnancy, and oth-
ers have a 40 to 60% chance of devel-
oping DM in the next 5 to 10 years.1,6

There are three classic signs of DM.
These include polyuria, polydispia and
nocturia. Other more subtle signs and
symptoms of DM include unexplained
weight loss early in the disease stage,
general fatigue, increased infections, leg
cramps, parasthesia of the fingers and
toes, impotence, and blurred vision.
These symptoms may be overlooked for
an extended period of time contributing
to the high number of cases of DM that
are undiagnosed. Risk factors for type 2
Dm appear in Table 2. 

Diagnosing diabetes and prediabetes
is based on clinical history, comprehen-

sive examination, and blood glucose
assays. A positive diagnostic test should
be followed by a repeated test on a dif-
ferent day to confirm the clinical diag-
nosis. Diagnostic criteria for prediabetes
and diabetes appear in Table 3. Exam-
ples of blood assays that can be per-
formed to identify DM include random
plasma glucose, fasting plasma glucose,
oral glucose tolerance test, and glyco-
sulated hemoglobin, also known as
HgbA1c or A1c. The A1c test measures
glucose control over time, usually
reflecting blood glucose levels in the
blood over 6 to 12 weeks prior to admin-
istration of the test. The A1c is a useful
way for health care providers to deter-
mine if treatment protocols are effec-
tive, especially for those individuals
who tend not to monitor their blood glu-
cose regularly at home.5,7

Treatment of DM is multifaceted and
includes oral medications and/or
insulin, nutrition counseling, regular
monitoring of blood glucose levels, reg-
ular exercise, targeted weight manage-
ment, and in some cases, gastric bypass
surgery or pancreatic transplant. Con-
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trolled trials have demonstrated that
maintaining modest weight loss through
sustained lifestyle interventions such as
diet and physical activity reduces the
incidence of type 2 DM in high-risk
persons by 40 to 60 percent over 3 to 4
years. Blood pressure, cholesterol and
other lipid control have also reduced
diabetes complications. Lowering blood
glucose reduced the risk of eye disease
by 76 percent, kidney disease by 50 per-
cent, and nerve disease by 60 percent.8-

14 Treatment must be tailored to indi-
vidual needs, lifestyle, culture, and
personal values. A one-size-fits-all
approach by health care providers has
shown to be ineffective in helping peo-
ple with diabetes improve their
health.3,15

Because DM has reached epidemic
proportions in the U.S., it is incumbent
upon all health professionals to assess
individuals carefully to identify those
who are risk for this disease, to identify
the disease in undiagnosed persons, and

to assist those with DM in achieving
optimum health. Individuals diagnosed
with DM often struggle to adhere to rec-
ommended changes in diet, exercise
programs, and medication management.
Dental hygienists, dentists, optometrists,
podiatrists, endocrinologists, diabetes
educators and family care providers
need to support them in their efforts and
reinforce key concepts of diabetes care
regularly to help them achieve success-
ful health outcomes. Therefore, a col-
laborative approach among a variety of
health care providers is recommended to
support diabetes awareness, prevention,
and management. 

Health care providers representing
the disciplines of Pharmacy, Podiatry,
Optometry, and Dental Professionals
(PPOD) of the National Diabetes Edu-
cation Program (NDEP) have partnered
to promote the concept of collaboration
and referral to provide comprehensive
diabetes care. This team created the
document “Working Together to Man-
age Diabetes: A Guide for Pharmacy,
Podiatry, Optometry, and Dental Pro-
fessionals.”16 Included with this docu-
ment are a medication supplement, clin-
ical images, and brochures that can be
used for primary prevention for each
discipline. These materials can be
accessed online at www.YourDia-
betesInfo.org. 

Key concepts related to eye care,
foot care, oral care, and medication
management based on these documents
follow.

Optometry and
Diabetes Mellitus

Diabetic retinopathy is a major pub-
lic health concern in the United States,
causing significant suffering, disability,
loss of productivity and diminished
quality of life. Diabetic retinopathy is

the fourth most common cause of pre-
ventable vision loss in adults.17 Each day
55 Americans needlessly go blind from
diabetes.2 There are multiple levels of
diabetic retinopathy ranging from mild,
moderate or severe nonproliferative dia-
betic retinopathy to proliferative dia-
betic retinopathy. Between 40 and 45
percent of all Americans diagnosed with
diabetes have some level of retinopathy,
while vision-threatening retinopathy
develops in nearly 8 percent.18 Early
detection leads to early treatment, which
is important in reducing vision loss from
this disease. With timely treatment and
appropriate follow-up care, even people
with advanced diabetic retinopathy can
reduce the risk of blindness.  

Diabetic retinopathy causes vision
loss due to various diabetes-related
changes in the eye. Damaged blood ves-
sels from diabetic retinopathy cause
fragile, abnormal blood vessels to
develop. These new vessels (neovascu-
larization) form when the normal retinal
vessels no longer bring enough oxygen
rich blood to the highly metabolic
retina.19 Fragile vessels can leak blood,
blocking light from reaching the retina,
causing loss of vision. Fluid from these
leaking blood vessels can also collect in
the macula, the area of the retina respon-
sible for central vision and fine acuity,
causing swelling and blurring vision.
Severe retinal neovascularization and
fibrous proliferation can contract caus-
ing the retina to detach, which if left
untreated leads to permanent blindness.
Figures 1 and 2 demonstrate detached
retina and diabetic retinopathy.

The development of retinopathy
depends more on the length of time a
person has diabees and the degree of
glycemic control rather than his or her
age. People with type 1 diabetes are at a
higher risk for developing vision-threat-
ening diabetic retinopathy. However,
retinopathy and vision-threatening

Table 2. Risk Factors
for Diabetes Mellitus. 

To find out your risk for type 2
diabetes, check each item that
applies to you:

■■ Age greater than 45 years
■■ Obesity
■■ Family history of type 2 diabetes
■■ Racial decent
■■ History of GDM or a history of

delivering a baby > 9 lbs.
■■ History of impaired glucose toler-

ance or impaired fasting glucose
■■ Hypertension (>140/90)
■■ Dyslipidemia (HDL cholesterol

<35mgdL or triglyceride level
>250mgdL)

■■ History of cardiovascular disease
■■ Inactivity, exercises < 3x/week
■■ Other clinical conditions associ-

ated with insulin resistance
(acanthosis nigricans)

■■ Polycystic Ovary Syndrome
(PCOS)

From: National Diabetes Information Clear-
inghouse. National Institute of Diabetes and
Digestive and Kidney Diseases. Am I at risk
for type 2 diabetes? Taking steps to lower
your risk of getting diabetes. Available at:
http://diabetes.niddk.nih.gov/dm/pubs/
riskfortype2/index.htm.
Accessed September 5, 2008.

Table 3. Diagnostic Criteria for Prediabetes and
Diabetes Mellitus. 

Fasting Plasma 2 – Hour Oral Glucose
Glucose Test (FPG) Tolerance Test (OGTT)

Normal Below 100mg/dl Below 140 mg/dl
Pre-diabetes 100-125 mg/dl (IFG) 140-199 mg/dl (IGT)
Diabetes 126 mg/dl or above 200 mg/dl or above

Source: American Diabetes Association. Diabetes Care 2007; 30;(Suppl.1):S4-41.

http://diabetes.niddk.nih.gov/dm/pubs/riskfortype2/index.htm
http://diabetes.niddk.nih.gov/dm/pubs/riskfortype2/index.htm
http://www.YourDiabetesInfo.org
http://www.YourDiabetesInfo.org
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retinopathy can also develop in people
with type 2 diabetes who are not well
controlled. The Diabetes Control and
Complications Trial has shown that bet-
ter control of blood sugar levels reduces
the incidence of complications of dia-
betic retinopathy by 63 percent.19 Good
control of blood glucose levels is impor-
tant in delaying the onset and progres-
sion of diabetic retinopathy, and can
reduce its severity.19-21 Other associated
medical conditions known to worsen
diabetic retinopathy, such as high blood
pressure and high cholesterol, should
also be controlled appropriately.19,20

Studies show that the early detection
and treatment of diabetic retinopathy can
prevent blindness.22-24 The Early Treat-
ment Diabetic Retinopathy Study
demonstrated a statistically significant
reduction in severe vision loss for those
eyes with early treatment.24 Diabetic
retinopathy is most often treated with
laser surgery, which seals leaking blood
vessels or destroys abnormal ones. Laser
treatment can reduce the onset and
severity of vision loss and blindness due
to diabetic retinopathy and macular
edema. Pan retinal or scatter laser pho-
tocoagulation has been shown to reduce
the risk of vision loss by 50 percent.24

Another form of laser treatment, focal
laser therapy, can reduce the risk of
vision loss in patients with significant
macular edema.25 If a patient has blood
in the center of the eye that will not
resolve, a vitrectomy can be effective in
restoring vision and reducing further
vision loss.23 A vitrectomy is a surgical
procedure that removes blood and
replaces the gel in the center of the eye
with a salt solution. 

Diabetic retinopathy is asymptomatic
at early stages. A comprehensive dilated
eye exam is recommended soon after
diagnosis of diabetes with annual dilated
exams thereafter to check for early signs
of diabetic retinopathy. People with dia-
betic retinopathy may need an eye exam
more often. The goal is to detect dia-
betic retinopathy before obvious symp-
toms develop. Although treatments have
high success rates, they do not cure dia-
betic retinopathy. Vision that has already
been lost can rarely be restored. Diag-
nosing the disease early is the best way
to prevent permanent vision loss. With
early and timely treatment and appro-
priate follow-up care, even people with
advanced diabetic retinopathy can
reduce the risk of blindness by 90 per-

cent.24 People with diabetes must be
made aware that a test for visual acuity,
such as for glasses or a driver’s license,
will not detect sight-threatening retino-
pathy. Instead, people with diabetes
should see an optometrist or ophthal-
mologist for a comprehensive dilated
eye examination. 

Podiatry and Diabetes
Mellitus

Complications from DM include
serious foot problems that can lead to
lower extremity amputations and long-
term disability. Plantar ulceration has
been reported as the most frequently
common diabetic foot complication with
20%-25% of all hospital admissions
owing to foot problems.26 The average
hospital stay for foot related conditions
has been an average of 26 days.27

Approximately 15% of people with dia-
betes will develop foot ulceration during
their lifetime.28,29 Therefore, foot com-
plications area a financial burden for
healthcare. 

Numerous factors lead to diabetic
foot complications. The most single
important risk factor for foot complica-
tion is neuropathy. Neuropathy in com-
bination with deformity such as ham-
mertoes will lead to ulceration.
Peripheral vascular disease adds to the
equation poor wound healing, which
will lead to infection and gangrene. Fig-
ure 3 provides an example of neuropa-
thy and infection. Routine foot care and
the foot examination are extremely
important in preventing complications.
Health care providers should look for
risk factors leading to the diabetic foot

problems including peripheral neu-
ropathy. Patients should be counseled
on the risk of developing neuropathy.
About 80% of all patients with diabetes
experience lack of sensation that is
combined with repetitive stress with tis-
sue break down and then eventually
infection.30 Patients with diabetic neu-
ropathy alone are 1.7 times more likely
to develop pedal ulcerations and are
12.1 times more likely to have foot
deformities.31 The etiology of diabetic
neuropathy is not clearly understood,
but one major theory has been described
as angiopathy of the vasa nervosum
causing ischemia of the nerve. Evidence
of the metabolic disturbance has been
found, including the accumulation of
intraneural sorbitol and glycosilation of
the nerve protein and reduction of

Figure 1.Vitreous retinal 
detachment

Figure 2. Diabetic retinopathy

Figure 3. Neuropathic ulcer 
secondary to neuropathy and
deformity in a diabetic patient.
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axonal transport. Loss of protective sen-
sation, combined with recurrent trauma,
is the primary mechanism of foot break-
down. The neurological exam evaluates
for deficiencies in sensation. Testing
involves the use of a Semmes-Weinstein
5.07 (10-g) monofilament and 128-Hz
tunning fork. Both instruments have
been validated identifying patients at
risk for ulcers.

It is also imperative to assess the vas-
cular status of individuals with diabetes.
The Framingham study showed periph-
eral vascular disease is 2-3 times more
likely to develop in the persons with dia-
betes than the general population.32

Peripheral vascular disease affects the
femoral and iliac arterial systems in the
same rates between diabetics and non-
diabetics. However, persons with dia-
betes are more likely to have infra-
popliteal vascular disease.33 The gold
standard for assessing vascular disease is
angiography. Non-invasive arterial stud-
ies can be performed to assess the vas-
cular status of the patient as well as the
potential for healing. These include
ankle-brachial index (ABI), toe-brachial
index, toe pressures and photoplethys-
mography. The use of ABI in diabetics is
complicated by calcification of vessels
(MAC) or Monckeberg’s sclerosis. This
results in a “lead pipe” condition that
may result in a falsely elevated blood
pressure.  

Foot ulcers can develop in any loca-
tion of the foot. They are more common
under the metatarsal heads, great toe,
heel or other weight-bearing areas. Foot
ulcers may also develop as a conse-
quence of poor footwear fit creating
undue pressures, frictions or irritants.
The mechanism of injury is commonly
described as moderate pressure with
repetitive trauma in presence of neu-
ropathy. Offloading is the key for heal-
ing the neuropathic ulceration. Differ-
ent modalities exist to decrease pressure.
Some of these are extra-depth shoes
with inserts, off-the-shelf” off loading
braces, custom molded orthosis, and the
total contact cast.34

Poor glycemic control has been asso-
ciated with the predisposition of diabetic
patients to infections. The presences of
high levels of glucose in the blood-
stream decrease the ability of leukocyte
chemotaxis, and phagocytosis. In gen-
eral, blood glucose of 250 or more place
the patients in a compromised situation

to develop an infection. Patients with an
infected foot ulcer may have diminished
signs of inflammatory reaction possibly
due to peripheral neuropathy or
ischemia. Many patients lack a fever,
elevated white blood cell count, elevated
sedimentation rate, and report no pain.35

Once there is a diagnosis of clinical
infection, then microbiology is a useful
tool to determine the causative agent
once a clinical diagnosis of infection is
made. The treatment option will be
dependent upon if the infection is mild,
moderate or severe. The decision to hos-
pitalize a patient or not is the question
that most physicians must address.
Assessing the severity of the infection
helps to determine the need for hospi-
talization, the potential necessity and
timing of surgery, and the likelihood of
amputation. As a general rule, mild dis-
eases can be treated with oral antibiotics
in the outpatient setting, whereas mod-
erate and severe disease will usually
require intravenous antibiotic therapy
and hospitalization.36

According to the American Diabetes
Association, patients diagnosed with
diabetes needs to have a foot exam
yearly. Vascular and neurological exams
are imperative to identify patients at risk.
Those patients identified at risk for com-
plications should have their feet checked
between 3-6 months. Patients should be
educated regarding foot health and shoe
wear. Patients should be advised to
inspect their feet daily, look for any area
of redness, and call their physician if
any abnormality is noticed.    

Oral Health and
Diabetes

In addition to eye and foot changes,
there are multiple oral signs and symp-

toms associated with DM. These symp-
toms include xerostomia, burning mouth
syndrome, abnormal wound healing,
multiple carious lesions, candidal infec-
tion (Figure 4), acetone (fruity) breath,
increased salivary viscosity and asymp-
tomatic parotid gland swelling. These
findings may be related to excessive loss
of fluids through frequent urination, the
altered response to infection, microvas-
cular changes, and increased glucose
concentrations in saliva.3,37,38

As noted in Table 1, periodontal dis-
ease is considered the sixth complica-
tion of DM.39 People with diabetes are
two to three times more likely than per-
sons without diabetes to have peri-
odontal disease.40 Periodontal disease is
more prevalent, progresses more rap-
idly, and is often more severe in those
with both type 1 and type 2 diabetes.41

Research suggests that there is a bidi-
rectional relationship between diabetes
and periodontal disease. People with
diabetes are more susceptible to peri-
odontal disease. Likewise, the presence
of periodontal disease may make
glycemic control more difficult to
achieve.42-45 Treatment of periodontal
disease decreases periodontal inflam-
mation.  Evidence is accumulating to
support periodontal treatment con-
tributing to improvement of glycemic
control.46

Signs of periodontal problems asso-
ciated with DM include gingival prolif-
eration, gingivitis, aggressive peri-
odontitis, and periodontal abscesses
(Figure 5). These periodontal changes
reflect host-response abnormalities such
as nonenzymatic glycation and oxida-
tion, imbalance in lipid metabolism,
altered collagen metabolism, and neu-
trophil dysfunction.47 Bacterial invasion
of the gingival stimulates the formation

Figure 4. Candidiasis.
Slide from “Diabetes and the Dental Profes-
sional” courtesy of Colgate-Palmolive Company

Figure 5: Periodontal Abscess/
Type 1 Diabetes Mellitus
Slide from “Diabetes and the Dental Profes-
sional” courtesy of Colgate-Palmolive Company
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of inflammatory mediators including
interleukin-1, tumor necrosis factor-
alpha (TNF-α), prostaglandins, and
cytokines. These inflammatory media-
tors led to production and activation of
enzymes that destroy gingival connec-
tive tissue and resorb bone. In peri-
odontal disease among persons with
diabetes, it appears as though there is an
impairment to produce new bone after
bone loss has occurred. The cytokines
that stimulate loss of tissue, most
notably TNF-α, may be responsible for
killing cells that repair damaged con-
nective tissue or bone. Further, there
may be more TNF-α produced, which
can lead to an even more limited ability
to repair periodontal tissues.48

Drug Therapy
Management

Drug therapy management is espe-
cially important for people with dia-
betes. These individuals may present
with multiple diseases, take five or more
medications daily, and have several
health care providers. Comprehensive
review of medications used and medical
records, education of persons with dia-
betes to improve adherence with med-
ication regimens, and an assessment of
response to therapy helps to ensure
timely interventions and continuity of
care. More than 50 percent of those with
chronic disorders do not take their med-
ication properly. Particularly, over 60
percent of persons with diabetes do not
adequately control their blood glucose.
Further, of those treated for hyperten-
sion and dyslipidemia, 65 percent and
49 percent respectively were unable to
reach target blood pressure and choles-
terol levels.49 To improve these circum-
stances, medication therapy regimens
must be consistently and carefully mon-
itored. Correct use of medication
improves health and reduces health
costs.50-52

Individuals with DM may be recom-
mended to take either oral medications,
insulin, or both. Individualized drug
regimens should be determined to
reduce side effects and drug interac-
tions. Many persons with DM take non-
prescription medications, vitamins,
herbal or other nutritional supplements,
or topical and skin care products with-
out recognizing that these medicinals

may interact with their diabetes med-
ication. One study reported that over 57
percent of people with diabetes use
complementary and alternative thera-
pies.53 Therefore, pharmacists can
advise these individuals on potential
interactions, appropriateness of use
based on complaint or need, and pre-
cautions and contraindications.

Another challenge for many persons
with DM is regular use of a blood glu-
cose meter. Self-monitoring blood glu-
cose is an important way to assess the
effectiveness of therapy, yet some indi-
viduals find it difficult to use the device
itself or do not adhere to health care
provider recommendations for regular
use. Pharmacists can provide training on
how to use a blood glucose meter, the
results, actions to take, and when to seek
help. In addition, pharmacists can offer
information on ways to decrease costs of
medications and supplies.

Oral health professionals need to be
informed of medications being used by
individuals with DM. The action of the
medication, typical dosage, side effects,
and particularly peak activity of insulin,
are important considerations when plan-
ning dental and dental hygiene treat-
ment. To assist with this understanding,
the NDEP offers a “Diabetes Medica-
tions Supplement”54 as a companion to
“Working Together to Manage Dia-
betes.” This document can be accessed
online at www.YourDiabetesInfor.org. 

Implications for Dental
Hygiene Practice

Given the connections between dia-
betes, oral health and systemic health,
dentists and dental hygienists have an
opportunity to reframe their practices to
provide comprehensive care utilizing
principles of oral medicine. Based on a
recent forum concerning oral health and
systemic health, a consensus statement
was developed that defines opportuni-
ties for knowledge transfer from
research to practice, collaborations
among health care providers, and treat-
ment considerations.55 In addition to this
international panel of experts that pro-
moted collaboration among health care
providers, a group of medical and den-
tal experts convened in April 2007, to
review evidence related to the associa-
tion between diabetes, periodontal dis-

ease, and cardiovascular disease. Known
as “The Scottsdale Project,” the group’s
report detailed the importance of med-
ical-dental collaboration in the co-man-
agement of persons at risk for or already
diagnosed with diabetes who may have
periodontal disease. The report provides
recommendations for providing com-
prehensive oral health care while col-
laborating with medical health care
providers.56 Likewise, the PPOD work
group of the NDEP promotes the con-
cepts of collaboration to increase aware-
ness of diabetes, primary prevention
strategies, and effective treatment
approaches.16 These documents provide
the basis of promoting oral health care
that is based on current and relevant sci-
entific evidence, and on a process of
care that is focused on collaborative
patient centered care.

Individuals who present with dia-
betes or prediabetes require particular
attention during oral health care appoint-
ments that challenge the traditional par-
adigm of the 45 minute prophylaxis
appointment and dental examination.
Guidelines for providing care for per-
sons with DM appear in Table 4. As can
be seen from this table, comprehensive
oral health care includes collaboration
and consultations with other health care
providers, preventive protocols to avoid
emergency situations in the office, and
treatment considerations.

Implementing an oral medicine
approach to care for patients with DM
requires a change in practice philosophy
and procedures. Consideration needs to
be given to modifying appointment time
frames for these individuals. A longer
initial appointment to allow for com-
prehensive assessment and treatment
plan development is needed. A re-eval-
uation appointment needs to be sched-
uled to assess improvement in oral
health and to determine whether or not
further treatment is indicated. Further, a
continuing care schedule needs to be
individualized based on the patient’s oral
health and medical health. The tradi-
tional six month “recall” appointment
will likely not be appropriate for many
patients with diabetes and significant
periodontal problems. The guidelines
that appear in Table 4 address more fre-
quent appointment scheduling until peri-
odontal health has been achieved.

In addition, oral health providers
must be prepared to promote health

http://www.YourDiabetesInfor.org


Table 4. Guidelines for Providing Oral Health Care for Patients 
with Diabetes Mellitus. 

Front Office Staff Preparation
• Prepare a telephone script to screen for diabetes and to customize first appointment
• Advise patients to bring list of medications used, physician contact information, and to arrive early to complete health

history forms
• If ample time, mail forms in advance to patient
• Inform patient that initial appointments will be lengthy to allow for comprehensive examinations and education
• Offer morning appointments; schedule periodic breaks if long procedures planned

Recognize early signs and symptoms of uncontrolled DM in an unsuspecting patient

Perform thorough medical history 
• Document medications taken
• Document frequency of blood glucose screenings and results
• Document frequency of hypoglycemic episodes

Evaluate oral complaints/findings which appear due to abnormal neutrophil function. Microangiopathy, and
altered oral microflora:
• Dry, burning mouth
• Gingival proliferation, gingivitis, periodontitis
• Abnormal wound healing
• Multiple carious lesions
• Candidal infection – denture sore mouth, angular cheilitis, median rhomboid glossitis
• Periodontal abscesses
• Acetone breath
• Increased salivary viscosity
• Asymptomatic parotid gland swelling
Based on above findings in known DM but uncontrolled, or suspected DM case, medical referral is warranted as is referral
for laboratory screening for diabetes

Frequent oral prophylaxis/debridement is needed to minimize periodontal infection
• Periodontal infections should be managed aggressively with antibiotic therapy
• Cultures recommended
• Monitor wound healing and response to therapy
• Prophylactic antibiotics recommended for poorly controlled patients with DM
• Inform patient periodontal treatment improves disease control 

Utilize stress reduction strategies
• Patient may require additional insulin during appointment
• Short morning appointments are usually best
• If patient is taking insulin, know type, how often it is used, and when peak insulin activity occurs to avoid hypoglycemia

medical emergency
• If long appointment, allow for short break or snack
• Use semi-supine position if GI side effects are problematic

Reinforce proper nutrition, exercise, medication regimens, monitoring of blood glucose, need for regular eye
exams, foot exams, oral health exams and medication management and review; refer to appropriate health care
provider for additional evaluations

Use local anesthetics containing vasoconstrictors with caution
• Epinephrine anatagonizes the action of insulin and in large doses can cause hyperglycemia
• Make certain patient has taken daily dose of insulin prior to treatment

Monitor vital signs and evaluate for signs of hypoglycemis and insulin shock
• Weakness, trembling, hunger, sweating, tachycardia, confusion, anxiety
• Progresses to combativeness and incoherence
• Leads to unconsciousness, sweating, hypotension and hypothermia
• Treat with rapid administration of glucose, keep sugar source available chairside for hypoglycemia reversal
• If patient is taking alpha glucosidase inhibitors (Precose® or Glyset®), must use glucose, not sucrose or fructose

Stress meticulous plaque control and regular periodontal maintenance appointments (every 1-2 mos until well controlled);
discuss relationship between DM and periodontal disease

From: Vernillo AT: Dental considerations for the treatment of patients with diabetes mellitus. JADA. 2003; 134: 24S-33S.Levin RP: How treating
your patients with diabetes can enhance your practice: recommendations for practice management. JADA. 2003: 134:49S-53S.Gurenlian JR: Dia-
betes mellitus: overview and guidelines for providing oral health care. Cont Oral Hyg. 2001; 1(1):14-16, 18-20. Gurenlian, JR. Diabetes mellitus:
strategies for providing comprehensive care. Continuing Education for the Healthcare Professional (CEHP), distributed by Sullivan-Schein, a
Henry Schein Company, course reference #05AS2904, 2005.
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practices beyond traditional brushing
and flossing reminders. Key preventive
messages to promote a healthy lifestyle
and better manage diabetes related con-
ditions should be offered. Sample key
preventive messages for patients with
DM appear in Table 5. As can be seen
from this table, the key concepts sup-
port regular evaluations with health care

specialists, promoting medical-dental
collaboration.

When oral health care providers give
preventive and control messages to
patients with DM, it is important to con-
sider that not all messages can be pro-
vided at one appointment. Messages
should be prioritized and customized
according to individual needs. Key mes-

sages can be provided in the form of
computer generated reminder notes or
prescriptives that are handwritten. Fur-
ther, the clinician should document
which messages were provided and the
patient’s response.

To establish a broader base for relay-
ing health prevention and control mes-
sages about diabetes, the dentist and
dental hygienist can offer this informa-
tion through office newsletters or pro-
vide health awareness screening and
education programs for patients with
diabetes. In addition, the oral health
providers can establish a broad referral
base that includes other health care pro-
fessionals such as optometrists, podia-
trists, pharmacist, diabetes educators,
nurse practitioners, endocrinologists,
family practitioners, and cardiologists.
These individuals may not be aware of
oral considerations and connections with
DM. They may welcome the opportu-
nity to collaborate and participate in
continuing education programs, study
clubs, and health awareness programs.
Likewise, persons with diabetes may not
know which health care provider to con-
tact when experiencing a diabetes-
related symptom or complication. Hav-
ing a strong referral base will provide
them an opportunity to seek care with
informed specialists.

Further, oral health providers must
develop a presence within the commu-
nity to create greater awareness of the
relationship between oral health and sys-
temic health. Offering health education
programs to the community, sponsoring
wellness fairs, and conducting screen-
ing programs may help them view den-
tists and dental hygienists as partners in
promoting improved total health.

Conclusion

Diabetes mellitus is a chronic disease
that can be managed through medica-
tion and lifestyle changes. Serious sys-
temic and oral complications can occur
as a result of this disease. Because the
disease has reached epidemic propor-
tions in the U.S., it is essential that all
health care providers, including oral
health professionals, screen for those
who are at risk for the disease, identify
the disease in undiagnosed individuals,
and assist those with diabetes in achiev-
ing optimum oral and total health.

Table 5. Key Prevention Messages for Individuals
with Diabetes. 

Eye Care
Recent changes in eyesight: blurred vision, blindness, floaters, flashlights,
signs of infections (red, painful eyes)
Remind patient to seek annual dilated eye examination yearly or immedi-
ately if above eye changes occur
Remind patient to keep eye glasses/contact lens prescriptions current

Foot Care
Remind patient to inspect feet daily for signs of infection of neuropathy (foot
ulcers, redness, burning, tingling, numb or cold feet)
Remind patient to have periodic exams (every 3-4 mos) with foot care spe-
cialist and not to cut toe nails or self-treat foot problems
Remind patients to remove their shoes every time they see a medical pri-
mary care provider

Pharmacy
Take all medications as prescribed
Ask the pharmacist if any prescribed medications, vitamins, or herbal prod-
ucts will affect diabetes

Oral Care
Encourage patient to maintain daily mouth care, brushing teeth after eating
to remove plaque and flossing at least once each day
Remind patient to conduct a monthly self-examination and to contact the
dental hygienist or dentist if they notice signs of infection, such as sore,
swollen, or bleeding gums, or mouth ulcers
Encourage patient to eat healthy snacks, choosing foods that are low in
sugar and fat
Remind patients to have periodic dental and periodontal examinations,
every 3 months or more, as recommended by their oral health professional
Encourage patients to achieve their best glycemic control possible; con-
trolled diabetes improves oral health and maintaining good oral health helps
to control diabetes

Other Health Messages
Do not smoke or chew tobacco
Have blood pressure and cholesterol checks performed regularly
Exercise regularly
Reduce stress
Eat a healthy diet
Get vaccinated to protect against pneumonia and flu

Adapted from: Centers for Disease Control and Prevention. Working Together to Manage Dia-
betes: A Guide for Pharmacists, Podiatrists, Optometrists, and Dental Professionals. Atlanta,
GA: U.S. Department of Health and Human Services, Public Health Service, Centers for Disease
Control and Prevention, National Center for Chronic Disease Prevention and Health Promotion,
2007.
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CE Questions
This special online-only supplement to the Jour-
nal of Dental Hygiene was sponsored by an edu-
cational grant from Colgate-Palmolive. To obtain
two hours of continuing education credit, com-
plete the test at 
www.adha.org/CE_courses/course21

1. Prediabetes is a condition in which blood glu-
cose levels are higher than normal, but not in
the diabetes range. Prediabetes represents
impaired fasting glucose above 125 mg/dl or
impaired glucose tolerance greater than 200
mg/dl.

a. Both statements are true
b. Both statements are false
c. The first statement is true, the second

statement is false
d. The first statement is false, the second

statement is true

2. What percentage of people do not know they have
diabetes mellitus?

a. 15%
b. 25%
c. 35%
d. 45%

3. Classic signs of diabetes mellitus include:

a. increased thirst and urination
b. increased blood flow and edema
c. decreased infections and sensations
d. vision loss and foot ulcerations

4. Systemic complications of diabetes mellitus include:

a. increased thirst and urination
b. increased blood flow and edema
c. decreased infections and sensations
d. vision loss and foot ulcerations
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cational grant from Colgate-Palmolive. To obtain
two hours of continuing education credit, com-
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1. Prediabetes is a condition in which blood glu-
cose levels are higher than normal, but not in
the diabetes range. Prediabetes represents
impaired fasting glucose above 125 mg/dl or
impaired glucose tolerance greater than 200
mg/dl.

a. Both statements are true
b. Both statements are false
c. The first statement is true, the second

statement is false
d. The first statement is false, the second

statement is true

2. What percentage of people do not know they have
diabetes mellitus?

a. 15%
b. 25%
c. 35%
d. 45%

3. Classic signs of diabetes mellitus include:

a. increased thirst and urination
b. increased blood flow and edema
c. decreased infections and sensations
d. vision loss and foot ulcerations

4. Systemic complications of diabetes mellitus include:

a. increased thirst and urination
b. increased blood flow and edema
c. decreased infections and sensations
d. vision loss and foot ulcerations

http://www.ingentaconnect.com/content/external-references?article=0090-0036(2002)92L.1648[aid=6450819]
http://www.ingentaconnect.com/content/external-references?article=0090-0036(2002)92L.1648[aid=6450819]
http://www.ingentaconnect.com/content/external-references?article=0003-9926(2002)162L.1149[aid=5315001]
http://www.ingentaconnect.com/content/external-references?article=1086-5802(2000)40L.157[aid=3405415]
http://www.ingentaconnect.com/content/external-references?article=0022-3492(1997)68L.713[aid=2401264]
http://www.ingentaconnect.com/content/external-references?article=1553-0841(1998)3L.51[aid=8677899]
http://www.ingentaconnect.com/content/external-references?article=1553-0841(1998)3L.51[aid=8677899]
http://www.ingentaconnect.com/content/external-references?article=1553-0841(2001)6L.99[aid=8677900]
http://www.ingentaconnect.com/content/external-references?article=1079-2104(2001)91L.263[aid=8677901]
http://www.ingentaconnect.com/content/external-references?article=1079-2104(2001)91L.263[aid=8677901]
http://www.ingentaconnect.com/content/external-references?article=1058-4838(2004)39L.885[aid=6363893]
http://www.ingentaconnect.com/content/external-references?article=1058-4838(2004)39L.885[aid=6363893]
http://www.ingentaconnect.com/content/external-references?article=1553-0841(2001)6L.119[aid=8677902]
http://www.ingentaconnect.com/content/external-references?article=0022-3492(2006)77L.1289[aid=7763826]
http://www.ingentaconnect.com/content/external-references?article=0149-5992(1993)16L.329[aid=971966]
http://www.adha.org/CE_courses/course21


Special supplement The Journal of Dental Hygiene 13

5. The blood assay used to measure control of blood
glucose over a period of 6 to 12 weeks is the:

a. random plasma glucose
b. fasting plasma glucose
c. oral glucose tolerance test
d. glycosulated hemoglobin

6. Treatment of diabetes includes insulin, oral med-
ications and nutrition management.  Controlled
trials have demonstrated that maintaining modest
weight loss with regular physical activity reduces
the incidence of type 2 diabetes in high risk per-
sons.

a. Both statements are true
b. Both statements are false
c. The first statement is true, the second state-

ment is false
d. The first statement is false, the second state-

ment is true

7. Diabetic retinopathy is:

a. asymptomatic in early stages
b. worsened by hypertension
c. can lead to retinal detachment and blindness
d. all of the above

8. Age is a significant factor in the development of
diabetic retinopathy. This condition can be cured
by laser surgery.

a. Both statements are true
b. Both statements are false
c. The first statement is true, the second state-

ment is false
d. The first statement is false, the second state-

ment is true

9. The most common foot complication associated
with diabetes is:

a. lower extremity amputation
b. hammertoes
c. plantar ulceration
d. peripheral vascular disease

10. The gold standard used to assess for peripheral
vascular disease is:

a. angiography
b. ankle-brachial index
c. toe pressures
d. photoplethysmography

11. Blood glucose at what level or more places
an individual at greater risk for developing
foot infection?

a. 150 mg/dl
b. 200 mg/dl
c. 250 mg/dl
d. 300 mg/dl

12. The sixth complication of diabetes mellitus
is:

a. end stage renal disease
b. periodontal disease
c. vision loss or blindness
d. neuropathy

13. Research suggests that people with dia-
betes are more susceptible to periodontal
disease. Further, the presence of periodon-
tal disease may make glycemic control
more difficult to achieve.

a. Both statements are true
b. Both statements are false
c. The first statement is true, the second

statement is false
d. The first statement is false, the second

statement is true

14. Oral signs of diabetes mellitus include all
of the following EXCEPT one. Which one
is the EXCEPTION?

a. periodontal abscesses
b. candidal infection
c. carious lesions
d. herpes infection

15. Oral health professionals need to be
informed of medications used by individ-
uals with diabetes mellitus, including
which of the following:

a. action of the medication
b. dosage
c. peak activity
d. all of the above
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