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The purpose of this module is to inform nurses about the connection between oral health and systemic health.
After studying the information presented here, you will be able to —

e Define periodontal disease.
o Name five causes of periodontal disease.
e Describe how periodontal disease is connected to cardiovascular disease, diabetes, and complications of

pregnancy.

(SOURCE: Courtesy of the American Academy of Periodontology)
The deep pocket between tooth and gum detected by the dental probe on the right indicates chronic inflammation
and infection with a potential for tooth loss.

Jana is 35 years old and pregnant with her second child. Beth is 45 and recently diagnosed with Type 2 diabetes.
Stuart is 55 and recovering from a coronary artery bypass graft procedure he had last month. While they
seemingly have little in common, Jana, Beth, and Stuart share a risk factor that might adversely affect their



health. Each has periodontal disease, the most common chronic infection in the United States. It may trigger
premature birth for Jana’s baby, make Beth’s blood glucose more difficult to control, and contribute to Stuart’s
heart disease.

An estimated 80% of U.S. adults have some degree of periodontal disease, an infection and inflammation of the
periodontium — the gums, bones, and other tissues that surround and support the teeth.! The chronic infection
and resulting inflammation impose a significant burden to both oral and systemic health. Over the past decade,
evidence has been mounting to strongly suggest that periodontal disease contributes to the birth of premature
and low-birthweight babies, worsens diabetes, and is a factor in cardiovascular, cerebrovascular, and respiratory
diseases.

The cost of dental disease is enormous. In 2002, the nation’s bill for dental services was an estimated $70.1
billion.2 In addition, children and adults lost 200 million hours of school and work while seeking dental care.?
Researchers have been quantifying the effects periodontal disease has on healthcare costs. One new study
shows that total healthcare costs for people with severe periodontal disease are 21% higher than for those
without and that hospital costs for men with periodontal disease are 75% higher than for men without this
condition.3

A healthy mouth is much more than just a nice smile. “Oral health is integral to overall health,” said Tommy G.
Thompson, secretary of the U.S. Department of Health and Human Services in 2003, when the Surgeon

General’s Office released its comprehensive National Call to Action to Promote Oral Health.?

Healthy People 2010, the nation’s prescription for health improvement, contains a number of objectives to
improve the oral health of Americans, including reducing the number of adults with destructive periodontal

disease to 14%.4 Nurses can play an integral role in helping patients achieve the oral health, which is so
necessary for systemic health.

The human mouth is home to more bacteria than there are people on Earth.® Over 500 species have been
cultured from the mouth with many more yet to be identified.® The continually growing bacteria form the sticky
biofilm called plaque. Some of the bacterial plaque attaches to tooth surfaces on accessible areas above the gum
line. Huge amounts of plaque form dense layers on teeth and tissues at and below the gum line, where it cannot

be easily reached.® Much of the infective plaque hardens into tartar or calculus, and a dental professional is
required to remove it.

The gums, or gingiva, in a healthy mouth are firm and pinkish, and adhere closely to the teeth and underlying
bone. When plaque is not periodically removed, it begins to irritate the gingiva, causing the chronic inflammation
found with gingivitis, the reversible and mildest stage of periodontal disease.® Up to 90% of adults worldwide
have gingivitis.® People with gingivitis notice their gums are reddened and swollen, and may bleed easily with
brushing.” There is little or no pain.” Gingivitis is reversible with professional dental care and good home oral
hygiene.”

Over time, untreated gingivitis can advance to periodontitis, the chronic infection and resulting inflammation of
the periodontal tissues. The hardened calculus below the gum line causes the gingiva to recede, or pull away,
from bone due to the irritating calculus, and supportive periodontal tissue is lost. (This is the source of the term
long in the tooth.) People may notice their gums are tender and have persistent halitosis. Teeth can be sensitive
to temperature extremes and may hurt when the person is eating.

Eventually, deep pockets form between the teeth and gingiva because the underlying bone is reabsorbed. Teeth
loosen because of insufficient support and may have to be removed. The damage is largely irreversible.” The
depth of the periodontal pocket is one measure of the severity of periodontal disease. Pockets in a healthy mouth
range from 1 mm to 3 mm deep."7 About 22% of U.S. adults have mild periodontitis while 13% have moderate to
severe periodontitis (pockets 6 mm or deeper).”8



Inflammation, the body’s response to cellular injury, is an important tool for survival. However, this complex
process can be harmful if forced into overdrive by the persistent infection that occurs with periodontal disease.
Many chronic diseases are now believed to have inflammation as a common etiology.? Once considered a
localized infection, periodontitis is now recognized as a systemic pathological process related to chronic
inflammation of oral tissues. The presence of oral bacteria and the host’s inflammatory response are both
contributing factors to the pathogenesis of systemic disease.

Oral bacteria release endotoxin and cytokines that penetrate the gingival tissue, signaling it to produce chemical
mediators, such as interleukins, prostaglandins, and tumor necrosis factor. In turn, these products recruit
neutrophils to the area that release chemicals that increase permeability of blood vessels, thereby allowing
plasma proteins to emigrate from the vessels into gingival tissue. As inflammation continues, more neutrophils, T-
cells, and macrophages enter the arena. Proinflammatory cytokines are formed within the tissues. C-reactive
protein (CRP), fibrinogen, and complement are produced by local cells and within the liver in response to

infection and inflammation. These circulating products are believed to contribute to systemic disease.°

Causes and risk factors for periodontal disease include the following:!-6.7

e The constant presence of high numbers of pathogens due to poor oral care sets the stage for periodontal
disease.

e Smoking is the primary factor for about half the periodontal disease in the United States. Among long-term
smokers, the risk of developing severe periodontal disease is about the same as the risk for developing
lung cancer. The chance for successful periodontal treatment is greatly hampered among those who
continue smoking.

e Studies among twins and other groups show that between 30% and 50% of periodontal disease is due to
genetic factors, perhaps related to abnormal systemic inflammatory responses. Susceptible people may
be six times more likely to develop periodontal disease.

e The hormonal changes of puberty, pregnancy, and perimenopause increase the risk.

e Certain medications (including calcium channel blockers, phenytoin, certain antidepressants, and
cyclosporine) may deleteriously affect oral health by causing gingival hypertrophy or by decreasing
production of protective saliva.

e Coexisting medical conditions, such as diabetes, osteoporosis, HIV/AIDS, and leukemia, may contribute to
the development of periodontal disease.
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Periodontal disease is associated with second trimester miscarriages, preeclampsia, prematurity, and small-for-
gestational-age (SGA) infants. (Studies either excluded smokers or adjusted for smoking.)!"'2 Researchers are
still uncertain about the exact mechanism of this connection, but local and systemic factors may be responsible.
Oral bacteria have been found in the placenta and in amniotic fluid, where they may directly affect fetal growth
and development, and cause early labor.5'9 Chronic infections at any site in pregnant women can stimulate the
inflammatory response and may lead to elevated levels of prostaglandins, tumor necrosis factor, and interleukins
in amniotic fluid.'® These inflammatory mediators can lead to premature rupture of the membranes and preterm
labor.10

CRP is often used as a marker for systemic inflammation. A recent study showed levels of CRP were 65% higher
among pregnant women with periodontitis than among pregnant women with healthy gingiva.'? Another study
showed that the higher the CRP, the greater the risk for delivery of a SGA infant.' In that study, 30% of women

with moderate to severe periodontal disease delivered SGA infants.!! Overall, pregnant women with severe
periodontal disease have an estimated sevenfold increase in their risk of delivering preterm, low-birthweight

(PLBW) babies.5 Periodontitis is also a risk factor for preeclampsia, a serious condition affecting about 5% of
pregnancies, probably due to high levels of tumor necrosis factor and interleukins. '3

A study of women with pregnancy-associated gingivitis showed that women treated during pregnancy delivered
PLBW babies 2.1% of the time compared to 6.7% of untreated women.'# Periodontal disease may be
responsible for as many as 18% of the 250,000 PLBW babies born to U.S. women annually.® In 2003, the March

of Dimes estimated that PLBW babies cost $18.1 billion in hospital charges.'® Assessing and treating pregnant
women for periodontal disease could result in better fetal outcomes and a reduction in medical costs.
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Diabetes is known to be associated with oral inflammation: Having Type 2 diabetes triples the risk of developing
periodontitis.® In turn, periodontitis hampers adequate control of blood glucose, making the relationship between
diabetes and periodontal disease bidirectional.® 19 Additionally, periodontal disease is believed to be an
independent risk factor for cardiovascular disease and fatal myocardial infarction in people with diabetes.® In a
study of Pima Indians (who have the highest rate of Type 2 diabetes known in the world), the severity of

periodontitis was a strong predictor of mortality.® People with no or mild periodontal disease had 3.7 deaths per
1,000 person years of follow-up; those with moderate disease had 19.6 while those with severe disease

experienced 28.4 deaths.®

Diabetes increases the susceptibility to infection and promotes an ongoing state of chronic systemic
inflammation, possibly because of the effects of persistent hyperglycemia.'® Elevated levels of inflammatory
mediators can be found in the periodontal pockets of people with poorly controlled diabetes. As described earlier,
these products contribute to the burden of systemic inflammation.

However, a recent study of people with diabetes who have periodontitis shows this negative loop can be broken.
Periodontal treatment decreased the A1c or glycosylated hemoglobin (a measure of average blood glucose over
two to three months) among the study group from 7.2% to 5.7% (a normal A1c is 4.0 to 6%)."® With 9.6% of U.S.
adults having diabetes — and a third of those having severe periodontal disease, as well — periodontal
treatment in that population can produce better blood glucose control, affording an opportunity to enhance
personal and public health.!”

Periodontitis has been identified as a probable risk factor for cardiovascular disease, as the result of both
localized and systemic responses. Locally, pathogenic oral bacteria have been found in 40% of carotid
atheromatous lesions, where they may contribute to inflammation and the formation of thrombi by promoting
platelet aggregation.?19.18 Periodontal disease is also associated with thickening of the carotid intima-media (the
inner and middle layers of the carotid artery) and early development of carotid lesions, thus increasing the risk for
stroke.9-20 Another study found a strong association between heart disease and the presence of circulating
antibodies to oral microbes, suggesting that heart disease is connected with the systemic inflammatory response
and its associated mediators (i.e., CRP, fibrinogen, and cytokines) rather than to the microbes themselves.%:2

Overall, people with periodontal disease have a 20% increased risk for cardiovascular disease.? The higher the
bacterial load, the greater the risk of Ml and acute coronary syndrome.?223 Periodontal treatment has been
shown to reduce serum inflammatory markers including CRP.® Decreasing the burden of chronic periodontitis
may be an effective method to reduce overall cardiovascular risk, and periodontal treatment may be a palatable
first step for some patients seeking to reduce other risk factors, as well, such as excess weight, smoking, and
lack of exercise.

Periodontal disease also affects the respiratory system. First, oral bacteria are easily aspirated and carried to the
lungs, where they may cause pneumonia and worsening of respiratory status, especially among patients with
COPD.510.24 pseydomonas, staphylococcus, and enteric bacteria have been shown to colonize the teeth of
patients in ICUs and long-term care facilities; these pathogens and others can easily lead to nosocomial
pneumonia.'® Intubation can introduce oral bacteria into the respiratory tract, as well.’® Secondly, inflammatory
mediators in oral tissues enter the saliva and may be aspirated and exert direct proinflammatory effects in the
lower airway. 0

Nurses working in various healthcare settings are well-positioned to improve the oral health — and thus the
systemic health — of their patients. In the community, nurses can encourage people to participate in oral
screening programs and to seek routine dental care. As nurses discuss medications with patients, they can note
those known to contribute to periodontal problems (calcium channel blockers, for example). If patients report
problems such as dry mouth, halitosis, gingival hypertrophy, or bleeding, nurses can encourage them to discuss



the symptoms with their prescribing healthcare providers. Alternate medications may be available to treat the
condition in question.

Nurses can recommend a dental examination or periodontal screening for every pregnant woman early in her
pregnancy so that, if needed, corrective treatment can be performed to reduce the risk of maternal and fetal
complications. People with diabetes should have frequent dental examinations, including periodic periodontal
examinations if indicated, and nurses can encourage them to adhere to their oral care home regimen. Likewise,
people with cardiac or respiratory conditions need to see their dental professionals regularly for routine care.

All too often, busy bedside nurses lack the time to ensure that their patients have adequate oral care. However,
several studies of patients in ICUs and nursing homes show that simple oral hygiene measures, such as
swabbing the mouth daily with chlorhexadine gluconate (a liquid oral antiseptic), cuts respiratory infections in
half.® At any given time, 5% of Americans age 65 and older are living in long-term care facilities, where dental
care is problematic.25 Nurses can talk to family members and staff to encourage dental care for these patients
and others with prolonged inpatient stays. They can ensure that patients have access to oral care tools, and they
can support the additional of dental professionals to the patient care team.

A major barrier to good oral health is the lack of dental insurance and the difficulty of paying for dental care out of
pocket. Nurses may not realize that although 44 million people lack medical insurance, 108 million lack dental
insurance.?8 In most states, Medicaid, intended to cover medical care for the poor and disabled, covers dental
care only for children. Dental insurance is by no means universal, even among the employed. Only about 60% of
baby boomers receive dental insurance through their employers, and most workers lose their coverage when
they retire.26 New retirees may be in for an unpleasant surprise when they learn that Medicare does not cover
routine dental care. Nurses can support legislation to add coverage for oral health to insurance and national
programs.

Perhaps more than most healthcare providers, nurses look at their patients as whole people rather than as sets
of symptoms to be resolved. Nurses can expand their roles to include the promotion of good oral health. Despite
the challenges people face in obtaining dental care, such care remains an important goal and one with too
important an impact on systemic health to be ignored.
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