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Foreword

Several decades ago, older persons were oftentimes negatively stereotyped, and
aging and being older were typically associated with nursing homes, rocking chairs,
and dentures. If asked about oral health issues and aging, many Americans would
likely have mentioned tooth loss and ill-fitting dentures and would probably have
been able to name a popular denture adhesive.

Today, while ageism remains ingrained in our daily lives, there is a growing
emphasis on productive, successful, or healthy aging. Older Americans are increas-
ingly presented as individuals who are capable and active by film, broadcast, and
print media. This is not to say that older adults are portrayed as free from health
concerns. However, the most common contemporary marketing messages pertaining
to the health of the older person have focused on physical activity and social engage-
ment, nutrition, and treatments or preventive interventions primarily for chronic
conditions such as osteoporosis, arthritis, gastroesophageal reflux disease, erectile
dysfunction, and hearing loss. Serious oral health conditions seem to have slipped
from view. If asked now about oral health issues that concern older persons, the gen-
eral public might mention teeth whitening or cosmetic dentistry as often as dental
caries or periodontal disease. Yet there is ample evidence that troubling oral diseases
and conditions pose significant chronic health problems for many elderly Americans
and can affect the overall quality of their lives. Moreover, older persons most likely
to have unaddressed needs have limited financial resources and greater difficulty
accessing dental care.

The silent epidemic of oral diseases plaguing particularly poor children and
poor older adults was brought to light in the final year of the Clinton Admin-
istration in Oral Health in America: A Report of the Surgeon General (2000).
A seminal piece on oral health was issued by the leading spokesperson for the
public health of the nation’s people; the report generated a range of responses.
As with similar reports, the possibility that it would simply grace shelves was
always a fear. However, those who understood the importance of its call to action,
celebrated it and oral health advocates viewed it appreciatively as the first visi-
ble stake placed in the aging policy landscape. Since then, the Centers for Dis-
ease Control and Prevention has supported the call for attention to the oral health
of older Americans in its annual assessment of the state of aging and health
nationwide.
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The aging of the population is hardly a phenomenon limited to the United States.
The populations of many countries in the developed world are characterized by
larger segments of aged persons than in the United States, and developing countries
are aging at a significantly more rapid rate than did their developed nation coun-
terparts. Irrespective of the citizenry of the older individual, the oral health disease
burden among older persons in the global community is similar in several respects to
that observed in the United States. That is, the Global Oral Health Programme in the
Department of Chronic Diseases and Health Promotion of the World Health Organi-
zation has noted that the elderly poor and disadvantaged worldwide are at increased
risk and are least likely to have reliable access to affordable, quality dental care.

Drs. Ira Lamster and Mary Northridge and their colleagues offer Improving Oral
Health for the Elderly: An Interdisciplinary Approach at an opportune moment in
the United States. Last year, the first wave of baby boomers reached age 60, becom-
ing “older Americans,” as defined by the Older Americans Act. These boomers will
become Medicare beneficiaries in 2011. The last wave of the boomers (those born
in 1964) will come of age in 2029 and will join nearly 77 million others as older
Americans. In greater numbers than their elders, many more boomers are expected
to celebrate birthdays as centenarians and supercentenarians (120 + years).

Dental professionals will need to be well schooled in the risk factors associated
with oral health conditions of older persons, specific disorders and diseases, and
therapeutic and preventive evidence-based interventions to knowledgeably respond
to the imperative presented by the aging demographic revolution. Fortuitously,
Improving Oral Health for the Elderly: An Interdisciplinary Approach provides
precisely this critically important body of information as the nation anticipates an
important presidential election and as discussions about health care reform gain
momentum. From a policy perspective, the chapters provide a compelling case for
attending to oral health disparities and expanding the coverage of dental care beyond
surgical interventions via Medicare, the largest health insurance program for older
Americans.

Improving Oral Health for the Elderly: An Interdisciplinary Approach offers a
significant contribution to the larger discourse about the health of older Americans,
filling a gap too long ignored. However, its potential value does not end at our
nation’s borders. The rapidity of global aging assures that Improving Oral Health for
the Elderly: An Interdisciplinary Approach will also be an important and welcome
resource for dental professionals throughout our graying world.

Jeanette C. Takamura, M.S.W., Ph.D.

Dean and Professor

Columbia University School of Social Work
Immediate Past Assistant Secretary for Aging
U.S. Department of Health and Human Services



Preface

After an intense year of planning, writing, and editing this volume, it is fair to sur-
mise that our devotion to the topic of meeting the oral health care needs of older
adults has become a professional obsession. We feared we might be losing perspec-
tive on the importance of advancing this objective given our coincident immersion
in the ElderSmile program at the Columbia University College of Dental Medicine.
And yet, in the April 30, 2007 issue of The New Yorker, Atul Gawande, MD, MPH,
staff writer for science and medicine and assistant professor of surgery at Harvard
Medical School, began his engaging essay titled, “The Way We Age Now” with two
full paragraphs devoted to this very topic.

The hardest substance in the human body is the white enamel of the teeth. With age, it wears
away nonetheless, allowing the softer, darker layer underneath to show through. Meanwhile,
the blood supply to the pulp and the roots of the teeth atrophies, and the flow of saliva
diminishes; the gums tend to become inflamed and pull away from the teeth, exposing the
base, making them unstable and elongating their appearance, especially the lower ones.
Experts say they can gauge a person’s age to within five years from the examination of a
single tooth—if the person has any teeth left to examine.

Scrupulous dental care can help avert tooth loss, but growing old gets in the way. Arthri-
tis, tremors, and small strokes, for example, make it difficult to brush and floss, and, because
nerves become less sensitive with age, people may not realize that they have cavity and gum
problems until it’s too late. In the course of a normal lifetime, the muscles of the jaw lose
about forty per cent of their mass and the bones of the mandible lose about twenty per cent,
becoming porous and weak. The ability to chew declines, and people shift to softer foods,
which are generally higher in fermentable carbohydrates and more likely to cause cavities.
By the age of sixty, Americans have lost, on average, a third of their teeth. After eight-five,
almost forty per cent have no teeth at all.

(Gawande, 2007, p. 50)

Even as Gawande astutely noted how ill prepared the medical profession is to deal
with the burgeoning numbers of seniors in the United States, the situation is even
more dire in the dental profession. We view this volume as an evolution of an ear-
lier editorial collaboration. The May 2004 issue of the American Journal of Public
Health (M.E.N., editor-in-chief; [.B.L., guest editor) was designed to focus much
needed attention on the egregious dearth of public health attention and public pol-
icy interventions in this arena. A “looming crisis” is how one of us characterized

vii
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the disproportionate impact of oral diseases on seniors and our failure as a society
to adequately address this underappreciated health disparity (Lamster, 2004). The
vision set forth in that editorial is the basis for our current activities to meet the oral
health care needs of older adults, including this book.

Oral Health across the Life Course

In a subsequent editorial for the Swiss journal Social and Preventive Medicine, we
argued that a life course approach to preventing and treating oral diseases may prove
insightful, as it has for understanding the etiology of other chronic diseases (Ben-
Shlomo & Kuh, 2002; Northridge & Lamster, 2004). Further, we believe that oral
health status may usefully be viewed as a summary statement of many of the impor-
tant measures of a life experience. Our theory is that oral health in later life results
from individuals’ lifelong accumulation of advantageous and disadvantageous expe-
riences at the personal, interpersonal, community, and societal levels (Northridge,
Sclar, & Biswas, 2003). These experiences differ according to gender, race/ethnicity,
and especially socioeconomic factors such as education, income, and occupation.
This is true not only for biological and psychological determinants of health but also
for social and behavioral determinants, as encompassed in contemporary ecological
theories of health and well-being (see, e.g., Krieger, 2001).

Understanding developmental processes of dental diseases and their socioeco-
nomic patterns across the life course is crucial in determining optimal times for
interventions to better limit the population health burden and reduce socioeconomic
inequalities in oral health and health care. In a recent review in the Annual Review of
Public Health titled, “A Life Course Approach to Chronic Disease Epidemiology”
Lynch and Davey Smith (2005) cogently explained that a life course approach to
chronic disease epidemiology explicitly recognizes the importance of time and tim-
ing in understanding causal links between exposures and outcomes within an indi-
vidual life course, across generations, and on population level disease models. They
also reviewed empirical evidence linking life course processes to coronary heart
disease, hemorrhagic stroke, type-2 diabetes, breast cancer, and chronic obstructive
pulmonary disease (Lynch and Davey Smith, 2005).

In arguing for the importance of contemporary and appropriate theoretical frame-
works to ensure more effective action for oral health promotion, Watt (2002) high-
lighted life course analysis among other public health theories concerned with social
determinants of health. Nicolau and colleagues have used the life course approach
among Brazilian adolescents to examine, e.g., the relationship between social and
psychological circumstances and gingival status (Nicolau, Marcenes, Hardy, &
Sheiham, 2003) and the association between height and dental caries (Nicolau,
Marcenes, Hardy, & Sheiham, 2005).

Another way to conceptualize individual life courses is that they are com-
posed of multiple, simultaneously occurring trajectories through various dimen-
sions of life (work, leisure, home) within specific sociohistorical contexts (see.,
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e.g., Rossi, 1994). While improved nutrition and living standards after World War II
have enabled certain populations to enjoy far better health than their forebears did a
century ago, not all Americans have achieved the same level of oral health and well-
being (Treadwell & Northridge, 2007). According to Allukian and Horowitz (2006),
people are much more likely to have poor oral health if they are low-income, unin-
sured, developmentally disabled, homebound, homeless, medically compromised,
and/or members of minority groups or other high-risk populations who do not have
access to oral health care services.

Interdisciplinary Engagement

Several societal changes have left many seniors unable to afford any dental services
whatsoever, let alone the most appropriate treatments (Lamster, 2004; Northridge &
Lamster, 2004). Among the changes responsible for the lack of oral health care
for older adults are: (1) rapid population shifts and the resulting larger numbers of
older adults in the United States; (2) lack of routine dental service coverage under
Medicare; (3) willful neglect; and (4) ageism (Treadwell & Northridge, 2007).

To meet the oral health care needs of older adults, we are convinced that interdis-
ciplinary engagement is essential. Thus, in this volume, contributions were solicited
from social workers, policy analysts, physicians, public health researchers and prac-
titioners, demographers, and of course, dentists across different specialties.

We divided this volume into four major sections: (1) population health and
well-being; (2) health and medical considerations; (3) oral health and dental con-
siderations; and (4) professional recommendations and future needs. Of particular
meaning to us was that several colleagues who hadn’t appreciated the connections
between oral health and their research specialties before writing their respective
chapters became convinced of the linkage after completing their valued contribu-
tions. In the frequently invoked and notable words of former Surgeon General David
Satcher, we need to reconnect the mouth to the rest of the body in health policies
and programs (U.S. Department of Health and Human Services, 2000).

In order to eliminate oral health disparities among the elderly, interdisciplinary
collaboration will be key (Pyle & Stoller, 2003). Our hope is that this volume will
be used by public health researchers interested in aging, physicians interested in the
connections between oral disease burden and a variety of systemic diseases, dentists
interested in effectively treating older patients, policymakers interested in reforming
access to and reimbursement for prevention and treatment of dental diseases, and
those responsible for both large and small health initiatives directed toward improv-
ing the quality of life for seniors and their families, friends, and caregivers—that is
to say, all of us.

Ira B. Lamster
Mary E. Northridge
New York, USA
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Chapter 1
The Aging U.S. Population

Steven M. Albert

In 2000, there were 35 million people aged 65 or older in the United States
comprising 12.4% of the U.S. population. Furthermore, over 4 million Americans
were aged 85 or older comprising 1.5% of the total population (U.S. Census, 2000).
The number of older Americans is 10 times higher now than it was in 1900 when
there were only 3 million people aged 65 years and older. At that time, older peo-
ple accounted for only 4% of the total population (Federal Interagency Forum on
Aging Related Statistics, 2000, 2006). By 2030, in the United States the number
of older people will double to 70 million and the proportion of people aged 65 or
older will approach 20% of the total population. This increase in the proportion
of older people represents the continuation of a long-standing trend. For example,
life expectancy was 46 years in 1900 and increased to 77 years a century later.
In fact, the 2000 U.S. Census reported over 50,000 centenarians in the United
States.

What are the implications of this massive increase in the number of older adults?
How will it affect delivery of medical and dental care and supportive long-term
care? What will be its effect on housing, transportation, and workforce training?
Far-seeing government agencies have recognized the significance of this shift in
the population, which will affect virtually every domain of life. For example, in
2000 the New York State the Office of Aging Commissioned a report called “Aging
20157, requiring every agency within state government to project the impact of this
aging revolution on its operations. Every government function was involved, from
such obvious candidates as the state Medicaid program and Department of Health
to much less obvious agencies, such as offices overseeing zoning regulations and
recreation (New York State Office of the Aging, 2004). This effort represents a
proper appraisal of the magnitude of this demographic change and the need for
an integrated plan to prepare for the challenges of an increasingly older popula-
tion. In 2006, the first baby boomers turned 60 years, with great attention from the
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media. Yet this milestone represents only a single element of a continuing, gathering
transformation of U.S. population.

Demography of Aging: The United States in the First Decade
of the Twenty-First Century

The growing proportion of the elderly is a direct effect not only of declining mortal-
ity, but also of declining fertility, which results in a greater number of elderly as well
as a greater proportion of the population that is elderly. Between 1960 and 2004,
overall mortality declined from about 1400 to 800 deaths per 100,000 Americans per
year (Federal Interagency Forum on Aging Related Statistics, 2000). This extraor-
dinary reduction in mortality occurred across the entire lifespan, pushing the mean
age of death to older and older ages.

The result of this general decline in mortality has been an impressive gain
in life expectancy, which increased from 70 to 76 years over the same period.
Increased life expectancy is the product of: first, reductions in perinatal mortality;
second, improvements in health and living conditions in the first half of the lifes-
pan; and only most recently, advances in medical and dental care for older people
(Albert, 2004). For example, in the nineteenth century, control over infectious dis-
eases in childhood (leading to reductions in perinatal and child mortality) and a
shift away from manual labor (resulting in major improvements in health and liv-
ing conditions in mid-life) had already led to an increase in life expectancy and
reduction in disability in later life (Costa, 2000). The life-extending technologies
of modern medicine and the more effective adult and geriatric medicines available
today have had a more modest impact on life expectancy. Simulation studies suggest
that even complete elimination of cancer, cardiovascular disease, and diabetes (an
unlikely prospect) would raise life expectancy no higher than 86.4 years for men
and 94.1 years for women (Olshansky, Carnes, & Cassel, 1990).

A first result of these changes is the great increase in older Americans, mentioned
earlier. As shown in Fig. 1.1, the number of Americans aged 65 years and older will
approach 90 million in 2050, and the number of elders aged 85 years and older
will approach 20 million.

Setting these numbers in the context of the population as a whole clearly demon-
strates “population aging,” that is, a growing proportion of the population aged
65 years and older. Population aging is best visualized in a comparison of popu-
lation pyramids over time. These plots present the number of men and women in
particular age groups or bands. A pyramidal shape is obtained when a population
consists of a proportionally greater number of people at young ages; these people
form the base of the pyramid, which narrows as numbers decrease with advancing
age. Today, our population pyramids no longer have a pyramidal shape. They appear
more as an emerging rectangle or pillar. Fig. 1.2 shows population pyramids for the
United States in 2000 and projections for 2050.

In the 2000 population pyramid, ages 35-54 represent a bulge in the center of
the figure and indicate aging baby boomers, i.e., people born in 1946-1965. Lower
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Number of people aged 65 and over, by age group, selected years 1900-2000
and projected 2010-2050
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fertility after this period, which continued over the next three decades, has led to
fewer people at younger ages and hence the absence of a wide base for the pyramid.
The median age in the United States in 2000 was 35 years, again showing absence
of a wide base for the pyramid (U.S. Census, 2000).

The age—sex pyramid in 2000 shows the strong preponderance of women over
men in later life. Among people aged 65 years and older, the sex ratio (that is, the
number of women for each man) is 1.4; for people aged 85 years or older, it is
2.5, and for centenarians, it is 4.0. This asymmetry affects living arrangements and
marital status in important ways, leaving older women more likely to live alone,
depend upon children when frail, and enter nursing homes at higher rates than men.

By 2050, the U.S. population is projected to reach 420.1 million, with 20.7% of
the population aged 65 years or older. The number of people aged 85 years or older
will increase to about 9 million men and 14 million women and together account for
5.5% of the U.S. population. This increase in the number of the oldest-old will pose
special challenges for medical, dental, and supportive care.

One last feature of the changing demography of old age in the United States
deserves mention and is increasingly visible in American cities. With each decade,
older Americans are becomingly increasingly diverse in racial and ethnic composi-
tion. Over the next half century, the proportion of non-Hispanic White elders will
decline from 82% to 61%. African-American elders will increase from 8 to 12%,
and Latino elders from 6 to 18% (Federal Interagency Forum on Aging Related
Statistics, 2006). The proportion of other groups of ethnic elders, such as Asians,
will also increase as a result of new immigration and aging of these immigrant
families. These changes will offer new challenges and opportunities for health care
delivery. Geriatric assessment and delivery of medical and dental care and social ser-
vices will increasingly have to take into account a more diverse elderly population
(Albert, 2006).

The Health of American Elders

How healthy are American elders? One indicator of general health is whether or not
people consider themselves to be in good health. The proportion of older Americans
who consider their health to be “good,” “very good,” or “excellent” is 76% among
White elders and 60%—62% among minority elders (Federal Interagency Forum on
Aging Related Statistics, 2006). This proportion declines with age. Among White
elders, for example, the proportion reporting good to excellent health was 81%
among elders aged 65-74 years, 73% among elders aged 75-84 years, and 67%
among elders aged 85 years or older. Among the population as a whole, the propor-
tion reporting this degree of satisfaction with health is about 90% (Erickson, Patrick
& Shannon 1995). Thus, while old age is associated with decrements in self-rated
health, a majority still consider their health to be “good” or better. Although people
at different ages may select a different standard or benchmark for “good” or “excel-
lent” health (“response shift”), it is nevertheless impressive that a high proportion
of elderly are satisfied with their health.
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Another indicator of health is the prevalence of chronic conditions. The U.S.
National Health Interview Survey (NHIS) asks respondents if a physician has ever
told them they have any of a series of chronic disease conditions. In the NHIS, over
a third of elderly report a diagnosis of hypertension, arthritis, or heart disease, 20%
of elderly report having diabetes or cancer, and 10% of elderly report having stroke
or chronic pulmonary conditions. Other surveys estimate that 5%—10% of elders
aged 65 or older meet criteria for Alzheimer’s disease. By the time elders reach an
age of 85 years and older, the prevalence of these conditions increases dramatically.
The impact of these conditions is visible in older adults’ high consumption of health
services and prescription medication.

A visit to any physician’s office, hospital, or pharmacy easily shows that older
people are the primary users of these services. For example, in 2004 the vol-
ume of office-based physician visits per 100 people was 219 for people aged 18—
44 years, 376 for people aged 45-64 years, and 675 for people aged 65 years and
older (National Center for Health Statistics 2006, Table 89). Medication prescribing
recorded during these physician visits follows the same pattern. The total number of
prescribed drugs per 100 people in 2003—-2004 was 327 for people aged 18—44 years,
795 for people aged 45-64 years, and 1698 for people aged 65 years and older
(National Center for Health Statistics 2006, Table 92). The percentage of the popu-
lation with at least one prescription medication was 36%, 64%, and 85% in the same
age groups, respectively, and 7%, 24%, and 46% for people prescribed three or more
medications (National Center for Health Statistics 2006, Table 93). A similar trend
is evident in hospital inpatient admissions. The proportion of people with one or
more hospital admissions in 2004 was 7.1% for people aged 18—44 years, 8.1% for
people aged 45-64 years, and 17.4% for people aged 65 years and older (National
Center for Health Statistics 2006, Table 95).

Apart from this medical care burden, chronic disease is perhaps even more impor-
tant as a source of disability. The prevalence of functional limitation, such as diffi-
culty stooping, reaching over one’s head, writing, walking a quarter mile, or lifting
10 pounds is high among American elderly. The ability to lift 10 pounds is important
because a bag of groceries weighs approximately this amount. One-third of women
and one-fifth of men aged 65 years and older report difficulty in at least one of these
five common functions (Freedman, Martin, & Schoeni, 2002). Mobility limitation
is the most common impairment, with 24% of women and 14% of men reporting
inability to walk a quarter mile. The quarter mile indicator is significant as this is
the standard distance elders need to walk in urban areas to obtain such needed ser-
vices as food shopping, bus transportation, and medical and dental care (Newman,
Simonsick, Naydeck et al., 2006). Nearly 14% of women and 7% of men report this
functional limitation. These estimates from the NHIS exclude older adults living
in nursing homes (some 1.4 million people) or chronic care hospitals; they apply
only to community-dwelling elderly and thus underestimate the extent of functional
limitation in older Americans. Moreover, the prevalence of functional limitation in
community-dwelling elderly appears to have changed little over the past decade.

This stability in functional limitation stands in contrast to declines in the preva-
lence of disability, defined as long-term inability to perform basic self-maintenance
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tasks (also known as activities of daily living or ADLs, such as bathing or dressing),
ongoing inability to manage a household independently (also known as instrumental
activities of daily living or IADLs, such as being able to shop, cook, clean, or use
the telephone), or residence in a skilled nursing facility. Over the past 20 years,
the prevalence of chronic disability in older adults has declined from 25% to 20%
(Manton, 1992; Manton & Gu, 2001; Freedman, Martin, & Schoeni 2002). This
decline in aggregate disability has different sources. The largest contribution to the
decline comes from a change in the prevalence of disability in household tasks or
TADLs. Disability in this domain declined from 6% to 3%. Disability in the more
basic self-maintenance ADLs has not shown this degree of decline, while residence
in skilled care facilities has declined from about 6% to 5% of the elderly population
(Albert, 2004).

Declines in disability are robust in that they have been documented in a variety of
national probability-based surveys and persist across different definitions of disabil-
ity (Freedman, Martin, & Schoeni, 2002; Freedman, Hodgson, Lynn et al., 2006).
It is less clear if these declines represent true improvements in health. Between
1984 and 1999, need for help in managing money (8.4% to 3.8%), doing laundry
(7.9% to 5.3%), and using the telephone (3.2% to 2.2%) all declined, but over this
same period direct deposit banking, microwaves, and adapted telephones were also
introduced (Spillman, 2004). At this point, it is difficult to separate how much of this
reduction in disability is due to improvements in physical and cognitive ability in
later life, and how much is due to improvements in home and community environ-
ments (Albert, Bear-Lehman, Burkhardt, Merete-Roa, & Noboa-Lemonier, 2006).

Oral Health and Health Care Delivery in Older Americans

Former Surgeon General C. Everett Koop drew attention to the importance of oral
health when he asserted that “you are not healthy without good oral health” (1993).
Beyond its immediate effect on the quality of teeth and gums, oral health affects
speaking, chewing, and swallowing. Nor is oral health confined to the mouth. Oral
bacterial infections are associated with systemic diseases, and loss of teeth and other
oral health issues affect mental health. Oral cancer is also a concern, with older
adults disproportionately affected among age groups (U.S. Department of Health
and Human Services, 2000).

Oral health in old age follows patterns described earlier for general health.
Better dental care and nutrition across the lifespan has led to less edentulism, or
total tooth loss. In 1993, one-third of non-institutionalized adults aged 65 years
and older reported loss of all teeth, which represented a continuing decline over
the prior decade (Vargas, Kramarow, & Yellowitz, 2001). In 2002, the proportion
of edentulous older adults stood at 27.9% (Federal Interagency Forum on Aging
Related Statistics, 2004). Likewise, the proportion of older adults with untreated
dental caries has declined, but in both cases, improvements in oral health have been
uneven, with minority and low-income elderly less likely to realize benefits. For
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example, 45.9% of older adults who fall below federally defined poverty levels
reported retaining no natural teeth, compared to 27.3% of elders not meeting criteria
for poverty (Federal Interagency Forum on Aging Related Statistics, 2004). The
incidence of certain oral conditions, including oral cancer and periodontal disease,
increases in older age. Also, use of dental prostheses, which are common in old age,
poses its own problems. Ill-fitting dentures, for example, can increase the risk of
oral candidiasis.

Receipt of dental care among older adults continues to increase over time,
although in 2004, only slightly more than half of older adults reported having had
a dental visit (Health, United States, 2006, Table 91). Here, too, racial disparities
are apparent. The proportion of White elders with a dental visit was 58.6%, the
proportion among African-American elders was 33.6%, and the proportion among
Hispanic elders was 42.5%. These proportions should be compared with the propor-
tions of younger people having had a dental visit in 2004, namely, 76.4% of children
and 64% of adults aged 18—64 years (Health, United States, 2006, Table 91).

Finally, it is important to note that Medicare does not cover routine dental
care and thus only about a quarter of older adults have dental insurance (Vargas,
Kramarow, & Yellowitz, 2001). This gap in care is troubling because oral health
care for older adults may be more complex than care for younger people. Changes
associated with aging (such as changes in salivation or decreased ability to provide
adequate self-care) and the cumulative accrual of oral health challenges (missing
teeth, failing fillings, periodontal disease) make oral health care more important for
elders than younger people, not less important. In addition, providing oral health
care may be difficult for older adults with cognitive impairment (which may make
cooperation difficult) or mobility limitations. Mouth care in institutional settings is
often neglected, although the nursing home minimum data set (MDS) includes a
section on resident oral health. The prevalence of dental pain in nursing home resi-
dents, especially those with dementia, is high (Cohen-Mansfield & Lipson, 2002).

Residence and Supportive Care

As was already mentioned, American elders are increasingly less likely to live in
skilled care settings. Between 1985 and 2000, the number of elderly residing in
skilled care facilities declined from 54 to 43 per 1000 (Federal Interagency Forum
on Aging Related Statistics, 2006). This decline is evident even for the oldest old. In
1985, 220 of every 1000 elders aged 85 years and older were residing in a nursing
home. By 1999, only 183 per 1000 of the oldest old were living in these settings.
Again, it is hard to know if this shift away from institutional care represents a true
improvement in health at older ages or whether the influence of other factors, such
as the availability of new residential arrangements that allow mildly or moderately
disabled elders to remain in the community, is a contributor to this trend. The
growing number of assisted living facilities, many of which provide Alzheimer’s
care in less medically intensive settings, now accommodates elderly who at one
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time might have entered nursing homes. Similarly, the availability of home- and
community-based long-term care services offers families new options for maintain-
ing dependent elders in the community. Caregiver support delays institutionalization
of elders with dementia (Mittelman, Ferris, Shulman, Steinberg, & Levin, 1996) and
improves caregiver ability to manage challenging behaviors and threats to mental
health (Belle, Burgio, Burns, Coon, Czaja et al., 2006). Finally, the shift to a more
ethnically heterogeneous elder population may also play a role in the decline of the
nursing home as a long-term care destination for elders. Minority families appear
to be more reluctant to rely on institutional care, although this too may change over
the next decades (Federal Interagency Forum on Aging Related Statistics, 2006).

In concert with the expanding range of home- and community-based services
available to families, the typical caregiving arrangement for home care will likely
become a combination of informal (family) and formal (paid) care. While family
care continues to be the modal arrangement, the prevalence of joint family—paid care
arrangements is increasing. This trend, however, is highly sensitive to the availabil-
ity of Medicare- and Medicaid-funded home care. Between 1994 and 1999 the trend
toward increasing joint caregiving arrangements ended because of new strictures on
the Medicare home care benefit (Murtaugh, McCall, Moore, Meadow, 2003).

A Demographic Portrait of the Oldest Old in America

We conclude this chapter with a brief demographic portrait of the oldest old in the
United States. How will the oldest old differ from other elderly? Will they retain
their teeth in high numbers? What other oral health conditions will they suffer from
over and above the prevalence experienced by younger age groups?

The oldest old are typically defined as people aged 85 years and older (Taeuber &
Rosenwaike, 1992). Characteristics of this group include the following:

® They are high consumers of supportive care. Nearly 25% reside in nursing homes
and another 25% receive formal (paid) home care. Yet even in this age group,
50% live in the community and report no need for help in daily personal care
activities (ADLs).

e They are the fastest growing segment of older population in the United States. In
fact, the United States will have the largest number of oldest old of any country
in the next 50 years. This is a paradox because the United States will not have
the most elderly aged 65 years and older of any country.

e They are largely female: the sex ratio (number of men per 100 women) is
expected to decline from 75.4 (1930) to 59.9 (2050). Men are more likely to
live in family setting (59%) than women (37%).

® They are largely White (2.8 million White of 3.0 million overall in 1990).
Nonetheless, people aged 65 years and older are becoming increasingly more
diverse, as described earlier.
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® They are less likely now than in the past to have family caregivers. Familial-
aged dependency ratios (persons aged 85 years and older per persons aged 65—
69 years) are increasing (from 12 in 1950 to 88 in 2050).

® They are largely widowed. For instance, in 1980, 82% of women aged 85 years
and older were widowed compared to 33% among women aged 65-69 years.
Half of the men aged 85 years and older are widowed.

® They are largely a low-income group, especially those who are female and living
alone (73% of this group met the federal criteria for poverty for 1990-2000).
This picture may change with newer cohorts.

e They are increasingly well educated. Educational attainment in this group has
increased dramatically from 29.1% having had completed high school in 1985 to
an expected 63% having had completed high school by 2015.

e They will have more children if they are female compared to the young-old,
although few will also have five or more offspring, which may affect the avail-
ability of family caregivers.

Conclusion

The great increase in the number of American elderly will mean a new world of
health care, social service delivery, transportation, housing, and much else to meet
the needs of increasing numbers of elders who will need services. These services
are available and offer great benefit to elders and their families, but careful planning
and stewardship will be required to see that they reach elders who need services
most. Oral health will figure prominently in this changing picture of better health,
but presently there are many challenges for the effective delivery of needed oral
health care for older adults.

Given the vast expansion in the population of American elders and the challenges
of providing supportive care to growing numbers of disabled elderly, it is worth
asking how resources will be marshaled for this effort. Supportive care, that is, help
with basic ADLs and household maintenance IADLs, is the greatest expense in
elder care (Rice & Fineman, 2004). In this effort, three related and perhaps mutually
reinforcing strategies are likely to be important:

1. At the broadest level, government should encourage age-friendly communi-
ties (Center for Home Care Policy & Research, 2004). Such communities will
likely emerge from the kind of broad rethinking of government services already
advanced in New York State and elsewhere.

2. Home- and community-based service provision will likely come to rely more
and more on personal assistance care. The bulk of this care is provided by non-
medically trained home care paraprofessionals without oral health care expertise.
We can anticipate expanded growth in this sector, perhaps augmented by tech-
nologies that allow remote care. We can also expect greater consumer direction
of such care. Little research is available on the dental health of elders receiving
home- and community-based services.
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3. Greater support for family caregivers will be required to maintain elders in the
community. This support may take the form of greater collaboration with service
providers, more hospital-to-home support, tax credits, or any number of other
initiatives. Since family caregivers continue to provide the great bulk of care, it
is critical to support them in these activities (Albert & Levine, 2005).

With coordinated efforts and continued support from academic research, we can
better ensure a more satisfying old age for successive cohorts of Americans by
minimizing the impact of diseases and conditions now prevalent in later life and
improving the quality of life through better oral health as part of overall health and
well-being.
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Chapter 2
The Oral Disease Burden Faced by Older Adults

Ira B. Lamster and Natalie D. Crawford

Introduction

By the year 2030, one in five Americans will be 65 or older, and this age group will
require a proportionally larger share of the national health care expenditure than
at present. When referring specifically to oral health care services, addressing this
challenge begins with an understanding of the patterns of oral disease faced by older
adults.

This discussion is important for a number of reasons. First, these develop-
ments alert the dental profession to both current levels of disease and anticipated
shifts in the future as the population ages. This knowledge will suggest preven-
tive approaches and allow the educational system (dental schools and continu-
ing education programs for dental professionals) to offer appropriate and timely
information. Second, increased awareness will prepare the dental profession to
address these problems and thereby have a positive impact on the health and
well-being of patients. Loss of teeth, oral cancer and reduced mastictory func-
tion are just some consequences of oral disease that will affect morbidity, mor-
tality and quality of life. Third, recent interest in the relationship between oral
infection/periodontal disease and systemic diseases (cardiovascular/cerebrovascular
disease, diabetes mellitus, respiratory diseases) has particular relevance for older
individuals since many of these relationships disproportionally affect the elderly.
Meurman and Hamalainen (2005) observed that oral infections have a more pro-
found effect upon the elderly compared to other segments of the population. Further,
older individuals (at least 85 years of age) needing immediate dental treatment were
at nearly four times the risk of death when followed for a 5-year period (Hamalainen
et al. 2005). However, few clinical studies examining the relationship of oral infec-
tion and systemic diseases have focused solely on older adults. Fourth, this infor-
mation will provide background for discussion of public and private approaches to
address the need for oral health care services in an aging population. Any attempts
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to define national, state or local oral health care policy with a focus on older adults
will require information about the disease burden. This is a critical matter since
Medicare, which was developed to address the medical care needs of seniors, does
not provide dental benefits. Consequently, a significant portion of the population of
older adults will not be able to afford appropriate dental services.

A review of the prevalence of oral diseases affecting older adults will provide
some insight into the future needs of the population. This concept is relevant here
since one of the sentinel measures of oral health status — the number of remaining
teeth or the percent of the population who are edentulous — is changing in the United
States and other developed countries. Tooth retention is increasing as the population
ages. This trend will obviously have an important impact on both the oral disease
burden (since there will be a larger number of teeth that are susceptible to dental
disease) and the anticipated need for dental services in the future.

This chapter will examine the oral disease burden faced by older adults by focus-
ing on three major oral diseases: dental caries (with discussion of tooth loss and
edentulism), periodontal diseases and oral cancer. A more limited discussion of
mucosal disorders and candidiasis and myofacial pain/disorders of the temporo-
mandibular joint is also included.

Dental Caries and Tooth Loss

Overview

Dental caries is an infectious disease that requires the presence of bacteria (Strepto-
coccus mutans, Lactobacillus species), a substrate (fermentable carbohydrate) and
a susceptible host. The byproducts of bacterial metabolism of carbohydrate include
lactic acid and uric acid, which can lead to demineralization of the enamel and
dentin. When the tooth root is exposed, the cementum covering the root surface
is also affected. Dental caries can occur as coronal caries, root caries (Fig. 2.1)
and recurrent caries (caries associated with existing dental restorations). When the
caries process extends into the root canal system, the result can be necrosis of the
pulp tissue. This last phase is frequently accompanied by acute infection and clinical
findings of pain and swelling.

The prevalence and extent of dental caries is dependant upon the number of teeth
present in the mouth. As the number of teeth increases, the number of susceptible
tooth surfaces increases. Further, tooth loss can be a result of caries, periodontal
disease, trauma and elective extraction for prosthetic or orthodontic reasons, among
other causes.

Prevalence and Incidence

The literature suggests that in many countries with a relatively high standard of
living, the percent of the older population that is edentulous is in decline (Surgeon
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Fig. 2.1 Radiograph illustrating a large carious lesion on the distal root surface of a maxillary first
bicuspid tooth (arrows)

General’s Report 2000a, Petersen et al. 2004). As a result, a larger percentage of
older patients will be susceptible to tooth-related oral diseases. Nevertheless, eden-
tulism is common throughout the world and is generally linked to lower socioeco-
nomic status (Petersen and Yamamoto 2005).

A study from Sweden indicated that between 1971 and 2001, the percentage
of 70-year-old individuals who were edentulous decreased from 51% to 7%. Fur-
ther, the mean number of teeth increased from 14 to 21 (Osterberg et al. 2006).
Similar but less substantial declines have been reported from the United States,
based on a comparison of the First and Third National Health and Nutrition Exam-
ination Surveys (NHANES). Between 1971-1974 and 1988-1994, the percent of
individuals between 65 and 74 who were edentulous declined from 45.6% to 28.6%
(Surgeon General’s Report 2000). However, there are distinct geographic differ-
ences in edentulism in the United States. Based on data from the Behavioral Risk
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Factor Surveillance System survey, the percent of individuals at least 65 years of
age who have lost all of their teeth varied from a high of 42.3% in Kentucky to a
low of 13.1% in Hawaii (Gooch et al. 2003, see Table 2.1).

Dental diseases (caries, periodontal disease) can be considered cumulative, and a
study of the oral health status in China is revealing in regards to the effect of aging
on the status of the dentition. The study is noteworthy in that more than 140,000
individuals were examined. The average number of teeth that were present in 12
year olds, 15 year olds, 18 year olds, adults 3544 years of age and older adults
65-74 years of age were 25.8, 27.9, 27.9, 27.1 and 18.4, respectively. In addition,
the caries exposure was much higher for older adults. The Decayed, Missing and
Filled Teeth (DMFT) scores were 1.0, 1.4, 1.6, 2.1 and 12.4, respectively, for sub-
jects in each group. Lastly, it was interesting to note that the percent of edentulous
individuals in the 65 to 74-year-old group was only 10.5% (Wang et al. 2002). This
is a relatively low percentage of edentulism in comparison to other countries, which
may be related in part to a lack of dental services to accomplish removal of teeth
that should be extracted.

Studies examining tooth loss have reported both the cause of tooth loss and risk
factors associated with tooth loss. Fure (2003) reported on tooth loss in an elderly
Swedish population. A 10-year follow-up of 55, 65 and 75-year-old individuals
demonstrated that an increase in the number of teeth retained occurred with an
increase in dental care services received by study participants. Nearly half of the
participants had not lost any teeth after 10 years of follow up, and only 13% of
participants had lost three or more teeth. Fure also found that while root caries
increased with age, coronal caries decreased with age. Further, the main reason for
tooth loss was caries.

The available data suggest that when assessed over time, older adults are at high
risk for dental caries. At the 10-year follow-up examination, Fure (2004) observed
that carious lesions occurred in 95% of the patients and the caries experience
increased with age. As an example, for 85-year-old individuals, 25% of root surfaces
demonstrated caries, versus 9% for individuals who were 65 years old. Recurrent or
secondary caries (associated with existing restorations) were more common than
primary lesions.

Table 2.1 Percent of individuals of age 65 and older who reported loss of all teeth (by state). The
five highest and lowest states are provided

Highest Lowest

Kentucky 42.3% (£3.3)* Hawaii 13.1% (£2.9)
West Virginia 41.9% (£3.7) California 13.3% (£2.7)
Tennessee 36.0% (+4.1) Utah 14.7% (£3.3)
Mississippi 35.1% (£3.7) Minnesota 14.8% (£2.5)
Louisiana 33.8% (£3.5) Connecticut 16.0% (£2.5)

*95% confidence interval
Data are from the Behavioral Risk Factor Surveillance System, 2002; From Gooch et al. 2003
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Warren and colleagues (2000) reported that among rural Iowans aged 79 years
or older, 96% had coronal caries experience and 23% had untreated coronal caries.
A history of root caries was found in 64% of individuals and 23% had untreated
root caries. This group was unusual in that dental utilization was high. Over 70%
reported a dental visit in the last year and most patients paid for their dental services.

A study from Japan confirmed that non-institutionalized elderly populations
(70 years of age) are at high risk for caries. Over a 2-year period, almost 36%
of adults 70 years and older developed one or more root caries lesions (Takano
et al. 2003). Similarly, the oral health component of the Study of Health in Pomera-
nia, Germany (Mack et al. 2004), revealed that in a representative sample of adults
60 years and older, root caries was an important problem. For individuals 60—
79 years of age, coronal caries were observed on 2% of all teeth, while restorations
on root surfaces were seen in 6% of teeth and root caries lesions were seen on 2% of
teeth. For the entire population, 11% had one or more untreated coronal lesions and
27% had one or more untreated root lesions. Imazato and colleagues (2006) exam-
ined root caries prevalence among community-dwelling Japanese elderly (mean age
was 65.8 years). Nearly 40% had one or more untreated root lesions, and more than
50% had one or more restored or untreated lesions.

While caries appears to be the primary reason for tooth loss experience by older
adults living in developed countries, another study indicated that severe attachment
loss (a surrogate for periodontitis) was a risk factor for tooth loss (OR = 2.4, p =
0.006). Of interest in this study, the number of remaining teeth had a significant
positive effect on the patient’s ability to masticate as well as their interest in smiling
(Warren et al. 2002).

Evidence suggests that older adults who reside in long-term care facilities are
at even greater risk for caries than non-institutionalized individuals of comparable
age. Chalmers and colleagues (2005) examined the oral health status of residents of
seven nursing homes in Adelaide, Australia. Residents were examined at baseline
and 1 year later. All residents demonstrated major medical, mental and/or behav-
ioral impairments. At baseline, the mean age of those examined was 82.3 years,
two-thirds of the 224 patients were edentulous, 64% of the residents displayed
coronal caries and 49% displayed root caries. In the 1-year interval between exam-
inations, 72% of the residents demonstrated new carious lesions. The investiga-
tors noted that compared to community-dwelling older adults in Adelaide, nurs-
ing home residents displayed much higher prevalence and incidence of dental
caries.

Similar findings have been reported in other studies. Data from a single nursing
home in Zagreb, Croatia, revealed that of the 139 residents who were examined,
45% were edentulous. Thirty-one percent of the residents demonstrated untreated
caries and an average of nine teeth per resident required treatment (Simonkovic
et al. 2005). A study from Finland (Peltola et al. 2004) evaluated the oral health
conditions and treatment needs of a group of 260 individuals, 60 years and older,
who lived in a long-term care facility. Mean age was 83.3 years, and the average time
of residence was 2.2 years. Forty-two percent were edentulous, and denture hygiene
was considered ‘good’ in less than 20% of subjects. Among those with teeth, the
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mean number was 12.4. In general, oral hygiene was poor, and 37% of individuals
required restorations and 42% required tooth extraction. The authors concluded that
for individuals unable to care for themselves, there is a significant need to provide
assistance with oral hygiene and basic oral health care services.

Determinants and Etiology

Overall, these studies indicate a relationship between tooth loss and caries, and in
particular root caries in older individuals. Identification of risk factors for caries in
older adults helps to define preventive and treatment strategies for these individuals.

Curzon and Preston (2004) contrasted dental caries affecting the elderly to nurs-
ing bottle caries affecting young children. Nursing bottle caries was identified many
centuries ago, while dental caries affecting the elderly is a relatively recent problem
that relates to increased longevity and retention of teeth for a lifetime. They listed the
most important risk factors for recurrent coronal caries and root caries affecting the
elderly as increased intake of fermentable carbohydrates, increased plaque accumu-
lation due to the presence of dental restorations and prostheses, reduced dexterity,
incapacitation, limited access to professional dental services and reduced salivary
flow that is a side effect of a number of medications. Studies have supported the
multifunctional nature of caries, and root caries in particular, affecting the elderly.
A study of clinical and behavioral risk factors for the development of root caries
examined 462 dentate older adults (> 65years of age) who were part of the National
Diet and Nutrition Study from Great Britain (Steele et al. 2001). The subject sample
was representative of the British population and included 405 individuals who were
community dwelling and 57 who were in residential homes and long-term care facil-
ities. The significant risk factors for root caries included the consumption of nine or
more intakes of sugar per day (OR = 2.4), the presence of a partial denture which
was associated with heavy plaque deposits (OR = 1.6) and less than one daily oral
cleaning (OR = 4.7). The authors concluded that these are modifiable risk factors
that can be used to develop a preventive strategy for improved oral health of older
adults.

In a study of 549 community-dwelling older adults in Thailand (mean age
of 66.7 years), root caries lesions were seen in 18.2% of individuals (Nicolau
et al. 2000). After adjusting for the effects of other determinants in a multivariate
logistic regression model, important risk factors for root caries were more years of
education (OR = 2.39, p = 0.002), higher income (OR = 1.85, p = 0.029),
being male (OR = 1.76, p = 0.031) and having at least 25 teeth (OR = 1.14,
p < 0.001). The association of more years of education and higher income with
greater prevalence of root caries may appear counterintuitive. The authors note that
the literature is unclear regarding these associations. A number of explanations can
be proposed. For example, this finding may be related to increased frequency of
tooth brushing and resultant exposure of root surfaces seen in individuals with
more years of education and higher income. Imazato et al. (2006) evaluated 287
community-dwelling older adults and identified a high prevalence of root caries.
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For those individuals who had at least 20 teeth, there was a strong tendency for root
caries to be associated with the report of having a dry mouth (p = 0.052) and actual
reduced salivary flow (p = 0.059). Fewer root caries lesions tended to be associated
with increased frequency of brushing (p = 0.058).

Periodontitis is associated with loss of periodontal ligament and attachment of the
bone to the tooth, which often results in exposure of the vulnerable root surface to
plaque accumulation. A study by Saotome et al. (2006) made an important contribu-
tion to our understanding of root caries affecting older adults. Studying a large group
of 75-year-old individuals, they demonstrated that the presence of periodontitis, as
measured by increased clinical attachment loss, was associated with increased levels
of lactobacilli, microorganisms that have been associated with the development of
root caries lesions. In turn, these individuals were at increased risk for root caries.

Xerostomia is a well-recognized risk factor for dental caries (See Chapters 9
and 15). Saliva has an important protective role, likely related to its buffering capac-
ity. Thomson et al. (2002) followed a group of 528 older adults 60 years of age
or older for 5 years. In addition to clinical examinations, the use of medications
was recorded at baseline and then at the follow-up examination. Over the course of
the trial, the incidence of coronal caries was 67% and root caries was 59%. Data
for a total of 20 medication categories were recorded. For coronal caries, use of a
B-blocker or antiasthma medication was associated with increased caries risk. For
root caries, none of the drug categories were associated with an increased caries
risk. The antiasthma drugs were also associated with the sensation of dry mouth.
They noted that it is possible that patients using multiple medications will present to
the dentist complaining of a dry mouth, unaware of the development of new carious
lesions. Therefore, considering the many influential variables, there is a need for
more research on the association of polypharmacy and the risk for dental caries in
the elderly.

Lastly, much of what has been learned about risk factors for dental caries has
been translated into a risk assessment tool that can be used in the clinical man-
agement of patients, including elderly patients. A computer-based assessment tool
known as the Cariogram has been developed for dental caries (Bratthall 1996;
Bratthall and Petersson 2005). The components of the model include: caries experi-
ence, related diseases, diet content, frequency of food intake, plaque, infection with
Streptococcus mutans, fluoride use, rate of saliva secretion, buffering capacity of
saliva and clinical judgment. A recent report demonstrated application of this tool
for older adults (Alian et al. 20006).

Periodontal Diseases

Overview

The periodontal diseases are a group of inflammatory disorders that affect the sup-
porting non-mineralized and mineralized tissues of the teeth. These disorders begin
with bacterial infection and plaque accumulation at the margin of the gingival tissue,
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which is followed by infection of the gingival crevice, the cuff formed around the
teeth by the mucosal tissue. The host responds to this infection by the development
of both inflammatory and immune responses to the specific organisms in the plaque.
Both the supragingival and subgingival plaques have characteristics of a biofilm.

The initial host response is confined to the soft tissues (gingivitis). Virtually all
adults demonstrate some degree of gingivitis. In a smaller number of patients the
intensity of the host response leads to loss of soft tissue, the periodontal ligament
which connects the tooth root to the alveolus and the alveolar bone surrounding the
teeth (Fig. 2.2). When this occurs periodontitis is present. Clinical signs of periodon-
titis include erythema and edema of the gingival tissues, pocket formation, exposure
of the root portion of the tooth, tooth mobility, abscess formation and eventually
tooth loss.

A new classification of the periodontal diseases was proposed in 1999
(Armitage 1999). The two major types of periodontitis include chronic periodontitis,
a more slowly progressive process that usually correlates with local etiology, and
aggressive periodontitis, a more advanced form that may also occur in children and
adolescents.

The natural history of periodontitis has been the subject of interest in the 1980s
and 1990s. Similar to many chronic diseases, periodontitis is believed to have peri-
ods of exacerbation and remission, but with the exception of acute periodontal

Fig. 2.2 Radiograph illustrating alveolar bone loss associated with chronic periodontitis. For these
maxillary posterior teeth, the alveolar crest should be just apical to the crown of the teeth (the
lower arrow). The bone loss on the distal surface of the first molar tooth is indicated by the distance
between the two arrows. Large calculus deposits are present on all root surfaces
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conditions, repair/regeneration of lost tissue is not normally a significant part of
that natural history. Therefore, periodontal disease can be considered cumulative
and, with retention of teeth (Fig. 2.2), periodontal disease will be more severe in
older populations.

A general review of periodontal disease affecting older adults was published in
1998 (Locker et al. 1998). They found that the available literature at that time had
a number of deficiencies, which include the lack of agreement on what constitutes
periodontitis, as well as the definition of ‘advanced’ or ‘severe’ periodontitis, the
definition of ‘elderly’ or ‘older adult’ and the definition of the primary clinical
parameter (probing depth, clinical attachment loss or alveolar bone loss). Never-
theless, Locker et al. (1998) drew a number of conclusions:

1. Evidence of moderate periodontitis is commonly found in a majority of elderly
adults. While advanced periodontitis (as assessed by clinical attachment loss or
bone loss) is seen in a smaller portion of the population, older subjects demon-
strate the highest rate of advanced disease. These authors conclude that approxi-
mately 70% of older adults demonstrate evidence of advanced periodontitis, but
the number of affected sites/teeth is small.

2. As many as three in four older adults will demonstrate additional loss of attach-
ment when monitored longitudinally over a few years. This progression is not,
in general, widespread through the mouth.

3. When monitored longitudinally, patients tend to demonstrate progression of peri-
odontal disease in newly affected sites as opposed to continued loss at previously
affected sites.

4. The most important risk factors for periodontal disease include cigarette smoking
and the presence of specific periodontal pathogens. In regard to the microbiota
associated with periodontal disease, Mombelli (1998) stated that the recog-
nized periodontal pathogen Porphyromonas gingivalis assumes greater impor-
tance with increasing age; the importance of the pathogen Prevotella intermedia
is relatively constant throughout the life course, while the importance of Acti-
nobacillus actinomycetemcomitans decreases with age, but this pathogen may
be important in related cases of ‘refractory’ periodontitis, even in older adults.

No discussion of the risk for periodontal disease in older adults would be com-
plete without mention of age-associated changes in the inflammatory and immune
responses to periodontal pathogens. McArthur (1998) asserts that there are no
specific defects in the immune response that could account for periodontitis in
older adults. Nevertheless, changes in the immune response with aging do occur
(immunosenesence) and further research is needed as the population ages and a
larger percentage of the population lives into their seventh, eighth and ninth decades.

It is important to emphasize that loss of periodontal attachment and loss of
alveolar bone are not an inevitable consequence of aging (Papapanou et al. 1991;
Papapanou & Lindhe 1992). In their studies of more than 500 adults in Japan and
Sweden, a subset of older adults maintained an essentially intact periodontium into
their seventh and eighth decades of life.
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Prevalence and Incidence

A review of data from the Third NHANES (1988-1994) defined periodontal dis-
ease as having at least one tooth site with 2 mm, 4 mm or 6 mm of attachment loss
(Surgeon General’s Report 2000b). Examining the most severe case definition, the
percent of population with periodontitis increased from 0.2% at the age of 18-24,
up to 23.4% at 65-74 and 29.5% for individuals who were 75 and older. At this case
definition, the percent of males with periodontitis was greater than the percent of
females. A recent report of older adults in Iowa (mean age of 85 years) indicated
that for those individuals with teeth, 45% had at least one site with attachment loss
of 6 mm or more and 15% had at least 1 site with 8 mm or more of attachment loss.
For the entire cohort (n = 449), 26% were edentulous (Levy et al. 2003).

Similar studies have been conducted in other countries. A study of the periodon-
tal status and the need for periodontal treatment has been reported for persons 76—
86 years of age in Finland. A total of 364 individuals were examined and 46.2%
were edentulous. Of the 175 dentate individuals, the mean number of teeth was 15.1
for men and 14.0 for women. Using the Community Periodontal Index of Treatment
Needs (CPITN), 11% of the subjects had one or more sites with a probing depth of
6 mm or more (CPITN = 4). The majority of teeth that were missing were molars
(Ajwani et al. 2001).

Findings from other developed countries indicate a high prevalence of periodon-
titis in older adults. The Study of the Health in Pomerania reported on the periodon-
tal status of individuals in Germany who were 60 years of age and older (Mack
et al. 2004). Edentulism increased from 16% of individuals who were 60-65 years
of age to 30% in those who were 7579 years of age. They used two definitions of
periodontitis: the presence of one or more tooth sites with a probing depth of 4 mm
and greater and one or more sites 6 mm and greater. For those 60—69, the prevalence
of individuals with at least one site of 4 mm and greater was 85% for males and 71%
for females. Using the 6 mm criteria, the prevalence was 44% and 24% for males
and females, respectively. For the older adults, 71% of males and 62% of females
had at least one site of 4 mm and greater, and 32% of males and 29% of females had
at least one site of 6 mm and greater.

Holm-Pedersen and colleagues (2006) from Sweden reported on the periodontal
status of community-dwelling individuals who were at least 80 years of age. There
were a total of 159 participants, and 30 (19%) were edentulous. Of the remaining
129 subjects, 121 received a periodontal examination. The average number of teeth
present was 16.3. The criteria for ‘serious’ periodontitis were at least four sites with
clinical attachment loss of at least 5 mm, with at least one site having a probing depth
of 4 mm or more. With that case definition, 50.5% of the population demonstrated
severe periodontitis.

As seen for dental caries, the periodontal status of older adults who are insti-
tutionalized (in long-term care facilities) tends to be poor, and worse than what is
observed for community-dwelling seniors. Lo et al. (2004) examined a large group
(3153 individuals) of institutionalized older adults in Hong Kong. The mean age
was 79.8 years, and about one-fifth were edentulous. Of the dentate subjects, about
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one-fifth had severe periodontitis. They also noted that approximately two-thirds
reported difficulty chewing.

Longitudinal studies of the progression of periodontal disease have been
reported. In a group of healthy older adults in Japan, Hirotomi and colleagues (2002)
reported on the progression of periodontal disease over a 2-year period. There were
599 seventy-year olds and 162 eighty-year-old participants at the first examination,
and 436 of the younger age group returned for the second examination. In general,
periodontal disease in the 70-year-old cohort was pronounced; 47.3% had at least
one site with 7mm or more of clinical attachment loss. Progression of periodontal
disease, defined as loss of 3 mm or more of clinical attachment loss, was seen in
75.1% of the participants who reported for the second examination. In contrast,
Ajwani and Ainamo (2001) reported on the progression of periodontitis in a group
of very old adults (81-91 years old). There were 57 individuals who were seen
both at baseline and 5 years later. In this group, the mean number of teeth had
decreased from 15.9 to 15.1. In general, there was little change in the periodontal
status of these individuals. The authors concluded that periodontal disease is
not a consequence of aging. However, considering the overwhelming evidence
regarding the prevalence of periodontitis observed in older adults, this small sample
may represent a healthy subset of individuals who are resistant to periodontal
disease.

As reviewed by Alvares and Johnson (2003) age-related changes in the periodon-
tal tissues have been a subject of interest and investigation. Minor changes in the
behavior of keratinocytes in tissue culture from older individuals have been reported
(reduced cell division, reduced production of interleukin 1B). Similar differences in
gingival fibroblast function in vitro have been demonstrated when comparing cells
from younger and older donors. Cells from older adult donors demonstrated reduced
protein production, including the vital structural protein, collagen. The conclusion
is that periodontal disease is not primarily the result of aging, but may be influenced
by changes in cell biology as individuals age. The etiology of periodontal disease
in the elderly is considered to be the same as for younger adults, specifically an
exuberant host inflammatory/immune response to the subgingival microflora.

In that regard, experimental gingivitis is a model to test the development of clini-
cal inflammation as dental plaque is allowed to accumulate over the course of a few
weeks. Fransson et al. (1996) studied the development of gingival inflammation in
younger (20-25 years of age) and older (65-80 years of age) adults. All participants
had a healthy periodontium at the initiation of the trial and, after 3 weeks of no oral
hygiene, the older adults demonstrated a more pronounced clinical and histologic
inflammatory response. A subsequent analysis revealed that the older patients had
higher levels of both 0.-2-macroglobin and IgG3 than the younger adults (Fransson
etal. 1999). Further, at the conclusion of the experimental period, there was a greater
inflammatory cell infiltrate observed in gingival biopsy specimens from the older
adults. Confirmatory evidence was provided by Tsalikis et al. (2002). Utilizing the
3-week experimental gingivitis model, as compared to younger adults, older adults
demonstrated a significantly greater increase in the gingival fluid levels of the proin-
flammatory cytokine interleukin 1p.
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Determinants and Etiology

Periodontitis is a chronic disorder and is recognized as having a complex etiology
and multiple risk factors. As such, these disorders meet the criteria of a ‘complex’
disease (Rees 2002). While specific microbial pathogens have been associated with
periodontitis, the host inflammatory and immune responses are now believed to play
a major role in the progression of periodontitis. Further, a variety of other local,
systemic, behavioral and social risk factors for periodontitis have been identified in
adult populations.

What is quite clear is that the prevalence of periodontitis increases with age
(Albandar 2005). A study by Dye and Selwitz (2005) examined the relationship
between a number of different periodontitis severity indices and risk factors for
periodontitis. Using data from the Third NHANES, the presence of periodonti-
tis was defined by different criteria using the attachment loss extent index (based
on the percent of sites with > 2 mm of clinical attachment loss), attachment loss
(mean attachment loss), derived community periodontal index (based on bleeding,
the presence of calculus and probing depth of > 4 mm) and the periodontal status
measure (which classifies patients as healthy, gingivitis or mild, moderate or severe
periodontitis based on bleeding, probing depth, clinical attachment loss and furca-
tion involvement). Data were available from more than 11,000 dentate (> 5 teeth)
individuals who received a dental examination and were over 20 years old. For this
analysis, age was stratified as 20-39 years, 40-59 years and 6079 years. For all
periodontal indices, older age (> 40 years), lower level of education, a history of
cigarette smoking, male gender and being a non-Hispanic black were associated
with increased severity of periodontitis. This study also identified an interesting
interaction between aging and smoking; these two risk factors appeared to act syn-
ergistically to increase the risk for periodontitis when measured by clinical attach-
ment loss.

A large body of evidence has been published that indicates that in addition to
the systemic disorders attributable to smoking (lung cancer, oral and pharyngeal
cancer, cardiovascular and cerebrovascular diseases), the contribution of smoking
to periodontitis is enormous. Tomar and Asma (2000) used the Third NHANES
database to estimate the number of cases of periodontitis attributable to smoking.
They determined that 9.2% of dentate adults met their criteria for periodontitis, and
in a fully adjusted model, smoking was associated with an almost fourfold increase
in the odds of periodontitis. They determined that nearly 42% of cases of periodonti-
tis in the U.S. population were attributable to currently smoking cigarettes and about
11% of cases were attributable to a history of smoking.

A study of risk factors for periodontitis in a population of older adults
from Thailand examined 2005 individuals who ranged in age from 50 to 73
(Torrungruang et al. 2005a). Detailed demographic, medical and dental variables
were assessed cross-sectionally. All subjects were classified as having mild, mod-
erate or severe periodontitis based on mean clinical attachment level. Multivariate
logistic regression was used to determine the strength of the relationship between
different independent variables and periodontitis. In a fully adjusted model, the odds
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of having severe periodontitis (> 4.0 mm of clinical attachment loss) were signifi-
cantly associated with being 60 years of age or older (OR = 1.6), having diabetes
mellitus (OR = 1.6), being a former smoker (OR = 1.7), being a current smoker
(OR = 4.4), having 40%—79% plaque-infected surfaces (OR = 3.5), having 80%—
100% plaque-infected surfaces (OR = 17.9) and being male (OR = 3.3). Having
more than a high school education had an inverse relationship with periodontitis
(OR = 0.4). Other potential risk factors for periodontitis such as income, alcohol
consumption and obesity were not related to moderate or severe periodontitis.

In another study by the same authors (Torrungruang et al. 2005b) the effect
of smoking on periodontitis was investigated. In this group of individuals, 48.7%
were non-smokers, 36.9% were former smokers and 14.4% were current smokers.
Smokers demonstrated greater supragingival plaque deposits and greater mean prob-
ing depth and mean clinical attachment loss than newer smokers or former smok-
ers. Of particular interest, quitting smoking tended to reduce the odds for severe
periodontitis.

Diabetes mellitus is a recognized risk factor for periodontitis. As noted in
Torrungruang et al. (2005a) persons with diabetes were 1.6 times more likely to
have severe periodontitis. A recent meta-analysis of the relationship between peri-
odontitis and diabetes (Khader et al. 2006) indicated that compared to non-diabetics,
having diabetes was associated with greater severity but comparable extent of the
disease. This analysis included patients of all ages. Khader et al. (2006) noted that
they were unable to examine the importance of specific variables, including age, on
this relationship. This was due to a lack of specific reporting of variables including
age in the original publications.

In summary, cigarette smoking and having diabetes mellitus are the most impor-
tant environmental determinant and systemic disease, respectively, for periodontitis.
These risk factors for periodontitis are observed across all age groups, including
older populations.

Oral and Pharyngeal Cancer

Overview, Prevalence and Incidence

In the broadest context, oral and pharyngeal cancers comprise a variety of malig-
nant disorders affecting the cells and tissues in this anatomical region. Neverthe-
less, discussion of oral and pharyngeal cancer generally refers to carcinoma of the
oral cavity and pharynx, and specifically squamous cell carcinoma. As reviewed
by Epstein (2003), oral and pharyngeal squamous cell carcinoma is a disease of
adults, and older adults in particular. Virtually all cases (95%) are present in indi-
viduals 40 years or older, and the average age of diagnosis is 60-65 years of age
(Surgeon General’s Report 2000). The data indicate that for the United States, oral
and pharyngeal cancer is the fourth most common cancer affecting black males
and seventh most common cancer affecting white males. In the oral cavity, oral
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cancer primarily affects the tongue, lip and floor of the mouth (Rhodus 2007). Other
areas (i.e., palate and gingiva) are affected, but less commonly. In the United States
in 2004, the number of patients diagnosed with oral cancer was estimated to be
28,260. In that year, there were an estimated 7230 deaths from oral cancer (Jemal
et al. 2004). It is important to note that differences exist in different countries. For
example, in India, after the tongue, the buccal mucosa is the second most common
site for development of oral cancer (Lin et al. 2005). This appears to be related to
the placement of betel leaves and areca nuts in the cheek area (‘betel nut’).

Determinants and Etiology

When reviewing the incidence of oral cancer, discussion of the primary risk factors
is particularly important. A variety of epidemiologic and animal studies have clearly
identified tobacco smoking and alcohol consumption as the two most important risk
factors for oral cancer.

While cigarette smoking has been firmly established as a risk factor for oral squa-
mous cell carcinoma (Forastiere et al. 2001), other types of tobacco use including
cigar and pipe smoking have also been associated with an increased risk of oral
cancer (Garrote et al. 2001). Further, the use of chewing tobacco has more recently
been identified as a risk factor (Warnakulasuriya 2004). There are many variations
of this product throughout the world, including the combination of tobacco and betel
leaves used in Asia (Znaor et al. 2003).

Alcohol consumption is the other major risk factor for oral cancer (Mashberg
et al. 1981). While the risk for oral cancer has been associated with the use of
spirits, beer and alcohol, a number of studies have suggested that differences occur
in the risk with different types of alcohol. In some studies beer and wine have been
associated with only moderate effects on oral cancer as compared to consumption of
spirits (Huang et al. 2003). Recently, a study from Spain determined that for equal
amounts of consumption, use of black tobacco (pipe smoking, cigar smoking) and
spirits were associated with a two to fourfold high risk of oral cancer than the use
of blond tobacco (cigarette smoking) and wine and beer consumption (Castellsague
et al. 2004). This study further emphasized the synergistic effects of alcohol and
tobacco use on the development of oral cancer.

Another important risk factor for oral cancer is the use of betel leaves, which
is often chewed in combination with areca nuts (‘betel nut’). Popular in Asia, the
association of betel and areca and oral cancer has been documented in studies pub-
lished since the 1960s. Recent studies continue to emphasize this linkage. A report
from Taiwan indicated that more than 85% of the occurrence of oral cancer could
be explained by the use of betel nut (Lin et al. 2005). In another study from Taiwan
(Yang et al. 2005), a group of aboriginal patients were followed for 6 years, and the
development of oral squamous cell carcinoma and oral precancerous lesions were
closely related to the chewing of betel nut.

It has also been observed that certain demographic variables are associated with
increased risk for oral cancer. It has long been recognized that being male has
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been associated with an increased risk for oral squamous cell carcinoma. Morse
and Kerr (2006) examined the data from the Surveillance, Epidemiology and End
Results (SEER) database. Examining data from 1975 to 2002, both the age-adjusted
incidence rates and age-adjusted mortality rates were higher for black males versus
white males and were lower and equal for black and white females. The survival
rates at 5 years were also higher for whites with oral cancer than blacks, being the
lowest for black males. An interesting study on the gender ratio of individuals with
oral cancer was reported by Brandizzi and colleagues (2005). Analyzing data from
Buenos Aires, Argentina, from 1950 to 2000, they observed a gradual decline in
the male-predominant occurrence. From 1950 to 1970, the ratio was 7.1:1 male to
female. From 1961 to 1968 the ratio was 4.3:1 and then 2.3:1 for the interval from
1972 to 1984. The most recent data (1992-2000) showed that the ratio had fallen
dramatically to 1.24:1. This shift is likely due to increased exposure in women of
the primary risk factors of tobacco use and alcohol consumption.

Recent research has begun to focus on genetic risk factors for oral squamous
cell carcinoma. Genes controlling matrix metalloproteinase-1 promoter (Cao and
Li 2006), CYP 17 (Chen et al. 2005) and epidermal growth factor receptor (Kang
et al. 2005) have been implicated as risk factors. These studies have shown a positive
association of the gene or specific allele with the development of oral cancer, but this
research is still preliminary.

Lastly, viruses have been associated with cancer development, and while no stud-
ies have specifically linked viral infection to the risk for oral cancer, Rhodus (2007)
notes that several viruses with oncogenic potential can infect the oral tissues. In
particular, the human papilloma viruses (HPV), which have been shown to be
important risk factors for cervical cancer, are considered potential risk factors for
oral squamous cell carcinoma (Miller and Johnstone 2001). While there are many
HPYV genotypes, a limited number of these have been associated with dysplastic and
malignant squamous cell lesions (Furrer et al. 2006). In particular, HPV16 and 18
were found in a much greater percentage of lesion scrapings (100%) versus normal
tissue (9%). A recent review of infection with the human papilloma virus as a risk
factor for oral cancer suggested that there may be two distinct pathways that account
for cancer development: one in which tobacco and alcohol are causative, while in
the other HPV infection is causative. Still, these authors state that molecular mech-
anisms to account for HPV-associated oral cancer are not defined. Nevertheless,
this work raises the question of immunization against the HPV16 and HPV18 as
a strategy to reduce the occurrence of oral squamous cell carcinoma (Ragin et al.
2007).

In contrast, a number of studies have indicated that the consumption of fruits and
vegetables is associated with a reduced risk for oral squamous cell carcinoma. A
meta-analysis by Pavia and co-authors (2006) examined 16 studies. Both fruit con-
sumption and vegetable consumption were associated with a significantly reduced
risk of oral cancer (OR = 0.51, 95% CI = 0.40 — 0.65, and OR = 0.50, 95%
CI = 0.38-0.65, respectively). Both the number of portions of fruits and vegetables
consumed each day and the types of fruit consumed had an impact on the magnitude
of the reduced risk.
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Table 2.2 Trends in 5-year relative survival rates (in percent) for cancer of the oral cavity. For
comparison, data for cancer of the colon and larynx are provided

White African—American

1974-1976  1983-1985 1992-1999 1974-1976  1983-1985 1992-1999
Oral cavity 55 55 60* 36 35 36
Larynx 66 69 67 60 55 53
Colon 51 58 65* 46 49 53*

*Difference between 1974—1976 and 1992-1999 is significant at p < 0.05
Adapted from Jemal et al. (2004)

To further extend the relationship of diet to the risk for oral squamous cell cancer,
Suzuki et al. (2006) examined the effect of consumption of antioxidants on the risk
of oral cancer development in individuals who smoke cigarettes and drink alcohol.
Examining 385 patients with oral, pharyngeal and laryngeal cancer and 1925 cancer-
free, age- and gender-matched controls, there was an inverse relationship between
intake of antioxidants (which included vitamins C, E and carotene) and the risk
for oral, pharyngeal and laryngeal cancer. This effect was seen for both men and
women and was present for those that smoked cigarettes, drank alcohol and both
smoked and drank alcohol.

Trends in the 5-year survival rates of oral cancer are disturbing. As reported by
Jemal and colleagues (2004), the survival rate for whites has increased slightly, from
55% in 1974—-1976 to 60% in 1992-1999. In contrast, the 5-year survival rate for
African-Americans has not changed during this 25-year interval and is significantly
below that of whites (see Table 2.2). The same trends are seen when the data for
1992-1999 are analyzed by stage at diagnosis (localized, regional or distant). For
whites and African-Americans, the percent diagnosed with localized, regional or
distant diseases were 37% vs. 19%, 46% vs. 57% and 9% vs. 15%, respectively.
Further, the survival rates differ by race. For localized disease, the survival rates for
whites and African-Americans were 83% and 69%, respectively. When examining
regional and distant disease, these percentages are 50% and 31% and 27% and 22%,
respectively. These data clearly indicate that many oral cancers are not detected at
their earliest stages, when prolonged survival or cure is most likely, and that racial
differences exist in terms of the outcome of therapy.

Oral Mucosal Lesions and Candidiasis

Caries and periodontal disease are oral disorders that are generally limited to the
teeth and tissues (periodontium) in proximity to the teeth. Dysplastic lesions and
oral squamous cell carcinoma are disorders of the mucosal tissues that line the oral
cavity. In addition, there are a variety of other diseases and disorders that affect
the mucosal surfaces that must be mentioned in a review of the oral disease burden
affecting older adults.
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The Third NHANES database has been analyzed for the occurrence of oral
mucosal lesions (Shulman et al. 2004). A total of 17,235 individuals at least 17 years
of age received an oral examination and 28% had at least one oral lesion. The chance
of a lesion being present increased with age, and the chance of a lesion being present
at 70 years of age was almost twice that of individuals who are less than 30 years of
age (see Table 2.3). For all individuals, the most common disorders were connected
to wearing dentures (8.4% of lesions) and tobacco-related lesions (4.7% of lesions).
The palate was the most common location for a lesion (26%), followed by the gin-
giva (20%), lip (15%) and dorsum of the tongue (14%). This study did not examine
the occurrence of specific lesions by age.

Other reports of the distribution of oral lesions in general populations provide
some insight into the occurrence of mucosal lesions in older adults. A report by
Mumcu and colleagues (2005) examined 765 residents of Istanbul, Turkey, and
reported on diseases and disorders of the oral cavity other than caries and peri-
odontal disease. The mean age of the population was 35.6 years, and 21.1% of the
population were at least 65 years of age. Though no malignancies were found in this
population, older individuals demonstrated the highest percentage of oral lesions,
and older age was significantly predictive of the presence of certain lesions (oral
pigmentation, OR = 2.2; fissured tongue, OR = 2.9; lingual varices, OR = 8.4;
hairy tongue, OR = 3.6; denture stomatitis, OR = 4.5; and petechiae, OR = 25.5).
Some of these lesions are considered as variations of normal and do not require
treatment (i.e., oral pigmentation) while others indicate problems related to a dental
prosthesis (denture stomatitis) where evaluation and treatment are needed. Another
study from Turkey examined both oral mucosal lesions and risk factors associated
with those lesions in 700 community-dwelling individuals who were 60 years of
age and older (Dundar and Kal 2007). A total of 41% of the individuals displayed
one or more oral mucosal lesions, with males demonstrating a higher prevalence
as compared to females (66% vs. 36%). The most common lesions were fissured

Table 2.3 Prevalence of oral mucosal lesions in the NHANES III survey, as stratified by age

Age Sample size With mucosal lesion (%) Adjusted odds ratio (CI)
17-29 4541 19.0 1.00
)
30-39 3244 22.6 1.17
(0.95-1.46)
4049 2513 28.6 1.34
(1.06-1.70)
50-59 1801 36.4 1.40
(1.08-1.83)
60-69 2236 39.4 1.51
(1.14-2.01)
270 2900 42.6 1.92
(1.47-2.51)

Data summarized from Shulman et al. (2004). Journal of American Dentistry Association 135 (9),
1279-1286
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tongue (9.3% of individuals), lingual varicosities (8.3%), traumatic ulcer (5.7%),
denture stomatitis (5.7%) and denture-associated hyperplasia (4.9%). Risk factors
for mucosal lesions included being male, the length of time a denture was worn and
being either a current or former smoker.

In the United Kingdom, a report on 44,007 biopsy specimens of the oral and max-
illofacial areas received over a 30-year period provides some information about the
occurrence of oral mucosal lesions in the general population and infers the impor-
tance of increased risk of oral lesions with increasing age (Jones and Franklin 2006).
For oral lesions, a number of them were found to have a mean age of diagnosis of
55 years and older (suggesting frequent occurrence in older adults). Of these lesions,
the most common were squamous cell carcinoma (N = 1559), epithelial dysplasia
(N = 1280), non-specific ulceration (N = 919), Sjogren’s syndrome (N = 363)
and cavernous hemangioma (N = 308). While these data clearly represent a skewed
sample, i.e., individuals seen by a dentist, who have an oral lesion that requires a
biopsy, the occurrence of certain lesions in older adults is in agreement with other
studies.

Other surveys have provided supporting data on the relationship of removable
dentures to the development of oral mucosal lesions. Espinoza et al. (2003) reported
on a cohort of 889 older adults (65 years and older) living in Santiago, Chile. They
observed that 53% of individuals had one or more oral lesions. Twenty-five percent
of the cohort was edentulous, and 65% wore dentures (complete or partial). The
most common lesions were denture stomatitis (22.3%), followed by irritative hyper-
plasia (9.4%). Logistic regression indicated that use of a denture was the only vari-
able significantly associated with an increased odds of an oral lesion (OR = 3.26).
When specifically examining the variables associated with denture stomatitis, being
female, having plaque on the prosthesis and sleeping with the denture in place were
significantly associated with lesion occurrence. These data indicate that many den-
tures are ill-fitting and are frequently associated with erythematous and hyperplastic
tissue. A study from Spain (Garcia-Pola Vallejo et al. 2002) emphasized the impor-
tance of denture use to the appearance of oral lesions. When compared to those
between the ages of 30-49 and 50-69, individuals 70 years and older presented with
the highest percentage of oral lesions. Having a complete denture was associated
with pseudomembraneous candidiasis, stomatitis and tissue hyperplasia and these
lesions were most often seen in the older individuals. The relationship of denture
use to oral mucosal lesions was further emphasized in another study from Brazil
that evaluated adults who wore partial or complete dentures (Coelho et al. 2004).
The lesions, related to both Candida infection and inflammatory changes, occurred
most commonly in the fifth through seventh decades of life. The highest percentage
of lesions was seen in association with a maxillary complete denture.

A large percent of individuals living in long-term care facilities demonstrate oral
lesions (Avcu et al. 2005). Xerostomia (59%) and coated tongue (54%) were the
most common problems. Another study of institutionalized older patients in France
(mean age 82.1 years) revealed that 37% demonstrated candidiasis, and this fungal
infection was related to lower protein intake, a vitamin C deficiency and lower serum
levels of zinc (Paillaud et al. 2004).
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Oral fungal infections are an important problem in the elderly, especially for
those individuals who use a removal denture. Lesions classified as ‘denture stomati-
tis” were observed to be fungal infections, primarily Candida albicans (Dar-Odeh
and Shehabi 2003). While the carriage rate of Candida albicans is high even in
healthy, dentate individuals (Kleinegger et al. 1996), individuals residing in long-
term care facilities are recognized to be at increased risk for Candida infection
(Fanello et al. 2005; Budtz-Jorgensen et al. 1996). The overgrowth of Candida to
clinically evident infection is associated with generally mild signs and symptoms
and occurs with specific perturbations of the host response or normal oral flora
related to the use of inhaled steroids and systemic antibiotics (Kennedy et al. 2000).

These data clearly indicate that older adults, especially those with partial or com-
plete dentures, are at high risk for developing oral mucosal lesions. While a variety
of lesions are observed, fungal infections, generally as a result of C. albicans infec-
tion, are a common occurrence.

Temporomandibular Disorders

Disorders of the temporomandibular joint (TMJ) and associated anatomical struc-
tures are important problems that often prove refractory to treatment and can be the
cause of significant morbidity for those that are affected. TMJ disorders (TMD) have
not always been clearly defined due to a number of factors, including variability in
the objective and subjective signs and symptoms, cultural and gender differences
and different criteria used for disease classification.

In 1996, the National Institutes of Health sponsored a technology assessment
conference on the management of temporomandibular disorders (NIH 1996).
Among the conclusions from this conference are that (1) the diagnostic classifi-
cation of disorders of the TMJ need to be improved and should be based on etiology
vs. symptoms, (2) no consensus existed regarding treatment and (3) randomized
controlled trials were needed to develop appropriate approaches to clinical care.
The lack of a clearly defined diagnostic scheme has prevented a true assessment of
the prevalence of TMD. Nevertheless, the prevalence in different age groups has
been examined in a number of studies. Osterberg and colleagues (1992) evaluated
individuals who were 70 years and older. They observed a decrease in symptoms
of TMD with aging. In a similar sense, Koidis and colleagues (1993) examined
patients that ranged from 16 to 70 years of age. They demonstrated that women
were affected more than men, yet symptoms of TMD decreased with increasing age.

In later studies, attempts have been made to classify TMJ disorders and to com-
pare prevalence based on pain, with consideration of other variables including age
and gender. Huang and colleagues (2002) examined patients who were classified as
having myofacial pain, arthralgia or both. Among the most important risk factors
for myofacial pain were clenching (OR = 4.8) and female gender (OR = 4.2). Risk
factors for myofacial pain with arthralgia included somatization (anxiety associated
with physical symptoms; OR = 5.0), female gender (OR = 4.7) and removal of
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the third molars (OR = 4.0). Age was not a risk factor for any of the disease
classifications.

A study has compared objective and subjective measures of TMJ disorders in
younger (mean age of 27.5 years) and older (mean age of 83.4 years) subjects
(Schmitter et al. 2005). Objective systems were more common in older adults; these
individuals rarely complained of pain and rarely sought care for TMD from dentists
and physicians. The reverse was true for the younger patients.

These data indicate that older adults are affected by TMD, but at a prevalence
that is comparable to, or less than, that experienced by younger adults. Diagno-
sis and treatment of these disorders in older adults may be complicated by many
other systemic or local disorders that affect the elderly, including cognitive impair-
ment, musculoskeletal disorders, the number of teeth that are present and prosthetic
replacement of missing teeth.

Conclusions

The three primary measures of oral health status are caries, periodontal disease
and oral cancer. In addition, tooth loss is a more global measure of the oral health
status of a population. Tooth loss and edentulism are a consequence of caries and
periodontal disease, but teeth are removed for a variety of other reasons including
lack of restorative dental services, prosthetic reasons, personal choice and lack of
resources to pay for dental care. In summary, the preceding review has demonstrated
that older adults bear a greater oral disease burden than other age groups.

Dental caries affecting the elderly manifest primarily as root caries (as a result of
the exposure of the more vulnerable root surfaces which can occur when periodon-
titis is present) and recurrent caries affecting dental restorations. The loss of peri-
odontal support for the teeth is cumulative, so when progression of disease occurs
on an already compromised dentition, the consequences may be more severe. Lastly,
oral cancer is a disease of older adults, with a mean age of diagnosis in the United
States of 64 years.

Managing the oral disease burden is complicated by all of the considerations that
accompany the care of older adults. First, the physical status of these individuals
will vary from those who are community dwelling and capable of caring for their
own needs to those who are institutionalized and require help with even the most
basic of personal needs, including daily oral health care. The care of older adults is
also complicated by illness and the use of medications that can affect the patient’s
ability to tolerate routine dental care or may have specific adverse effects on the
oral cavity such as medication-induced xerostomia. Second, there are important
social and structural barriers that limit access to care, including well-recognized risk
factors for oral disease such as race, fewer years of education and socioeconomic
status (See Chapter 3). In addition, Medicare does not provide benefits for routine
and outpatient dental services (www.medicare.gov/coverage) and only 15% of older
adults have private dental insurance (Wall and Brown 2003). In addition, benefits
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provided by these plans often have a limit on the amount of coverage that does
not allow for comprehensive dental care. Third, the consequences of untreated oral
disease are serious and include severe morbidity and mortality associated with oral
cancer; the potential of long-standing, untreated oral disease (primarily periodonti-
tis) contributing to the risk for a number of systemic disorders affecting the elderly
including cardiovascular/cerebrovascular diseases; and the effects of tooth loss on
mastication and nutritional intake, self-image and comfort with social interactions.

The irony of this situation is that the dental profession and dental care services
have advanced in the past two decades to offer new and successful approaches for
managing dental diseases and tooth loss. The lack of a coordinated plan to address
the oral health care needs of older adults is a great challenge in the United States
and in many countries throughout the world (Petersen and Ueda 2006). While solu-
tions can be offered (Lamster 2004), it will take a coordinated effort by government
agencies and the profession (including local, state and national professional orga-
nizations and dental schools) to provide dental care to the large numbers of older
adults who will require these services. Further, these services must be provided by
an oral health care workforce that understands the specific needs of older adults.
These are daunting challenges at a time when the medical and social needs of the
expanding population of older adults will strain the health care system in the United
States and other countries.
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Chapter 3
Social Disparities in Oral Health and Health
Care for Older Adults

Luisa N. Borrell

Introduction

According to the 2000 U.S. Census, approximately 12.4% of the U.S. population
or 35 million Americans were 65 years of age or older (Hetzel and Smith, 2001;
Gist and Hetzel, 2004). Of these, approximately 17% were minorities (Table 3.1).
Even though social security represents the main source of income for many older
people (He et al., 2005), 9% of individuals 65 years of age or older live below the
poverty level. Blacks (24%) and Hispanics (20%) exhibited the highest percentages
among racial/ethnic groups of older adults living below the poverty level (Table 3.1).
Finally, although the vast majority of older adults have health insurance coverage,
there is variation in their coverage with 63.1% having Medicare and additional pri-
vate insurance, 7.6% having Medicare and Medicaid, and 26.7% having Medicare
only. This is important because oral health services are only covered under Medicaid
and private health insurance at additional cost.

These sociodemographic variations within the older population may help shed
light on the disparities observed in oral health and health care for older adults that
are the subject of this chapter. First, an overview of health disparities is presented.
Second, the historical evidence in oral health and health care disparities is high-
lighted. Third, some of the issues in documenting social disparities in oral health and
health care among older adults are discussed. Finally, a research agenda is offered
to study social disparities in oral health and health care among older adults.

Health Disparities: An Overview

While some improvements in the health of the U.S. population have occurred
over time, the persistence of disparities between groups, notably racial/ethnic
and socioeconomic groups, indicates that such improvements have been uneven.
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Table 3.1 Distribution of selected sociodemographic characteristics in persons 65 years of age and
older, United States, 2000

Characteristic Percentage
Age group in years
65-74 52.4
75-84 355
85+ 12.1
Female 58.8
Marital status by gender
Men
Married, spouse present 71.2
Widowed 14.3
Women
Married, spouse present 41.1
Widowed 443
Foreign-born 10.8
Speak a language other than English 12.6
Race/Ethnicity
White, non-Hispanic 83.6
Black, non-Hispanic 8.1
American Indian/Alaska Native 0.4
Asian 2.3
Native Hawaiian/Other Pacific Islander 0.1
Hispanic 5.0
High school graduate or more by race/ethnicity
White, non-Hispanic 76.1
Black, non-Hispanic 51.6
Asian 70.4
Hispanic 36.3
Median household income in US$ 23,787
Median net worth, excluding home equity in US$ 23,369
Lives below poverty level by race/ethnicity
White, non-Hispanic 8.0
Black, non-Hispanic 23.7
Hispanic 19.5
Health insurance
Medicare and private 63.1
Medicare and medicaid 7.6
Medicare only 26.7
Resides in nursing home 4.3

Source: U.S. Census Bureau. Current Population Reports, pp. 23-209, 65+ in the United States:
2005. Washington, DC: U.S. Census Bureau.

Indeed, this improvement differential has actually contributed toward widening
the disparities gap (Andersen et al., 1987; Manton et al., 1987; Miller, 1987;
Williams and Collins, 1995; Williams, 1999; Lillie-Blanton et al., 1996; U.S.
Department of Health and Human Services, 2000b; Freid et al., 2003; Lethbridge-
Cejku et al., 2004; National Center for Health Statistics, 2006; Williams and
Jackson, 2005).
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Furthermore, although the long-standing focus of health comparisons in the
United States has been race/ethnicity, the effects of socioeconomic position (SEP)
have also been documented. Differences between the “haves” and the “have-nots”
have been documented for decades and remain pervasive (Cooper, 1993; Williams
and Collins, 1995; Feinstein, 1993; Manton et al., 1987; Navarro, 1990). Lower
SEP individuals have worse health outcomes (i.e., premature mortality, morbid-
ity, and life expectancy) than their higher SEP counterparts. Likewise, evidence
shows that such differences have been increasing over time, and that these differ-
ences are greater within racial/ethnic groups than the racial/ethnic differences across
groups (Williams, 1999; Williams and Collins, 1995; Williams and Jackson, 2005).
For example, health differences by SEP are greater among African Americans
than among whites (Williams, 1999; Williams and Collins, 1995; Williams and
Jackson, 2005).

Among these documented health disparities are oral health disparities. More
specifically, population health disparities in dental caries and periodontal diseases,
the most common oral diseases, have been reported from national and local surveys
(Kelly and Van Kirk, 1965; Kelly and Harvey, 1979; Anonymous, 1993; Caplan and
Weintraub, 1993; White et al., 1995; U.S. Department of Health and Human Ser-
vices, 2000b; Beltran-Aguilar et al., 2005; Burt and Eklund, 2005). These studies
consistently document that blacks, low-income populations, and those with lower
educational attainment exhibited worse oral health conditions than non-Hispanic
whites, high-income populations, and those with higher educational attainment.

Similarly, evidence suggests that not only unequal access to care but unequal
treatment may be an issue (Smedley et al., 2002; Burt and Eklund, 2005; U.S.
Department of Health and Human Services, 2000b). For example, blacks, Hispanics,
and Asians are less likely not only to have health insurance than non-Hispanic
whites, but also to receive major therapeutic procedures when seeking care. These
findings have been reported even when access to care is not an issue, i.e., individ-
uals seeking care at the Veteran Administration Hospital and Medicaid/Medicare
recipients. Because dental insurance coverage is not usually part of health insurance
packages, it is expected that oral health care disparities are wider than other health
disparities, although they are seldom reported. For example, people with dental
insurance are more likely to visit the dentist than those without dental insurance.
Although race/ethnicity, income, and education are intertwined, blacks, Hispanics,
low-income populations, and those with lower educational attainment are less likely
to visit the dentist within the past year than non-Hispanic whites, high-income popu-
lations, and those with higher educational attainment (Burt and Eklund, 2005). Thus,
it is possible that these characteristics act synergistically to increase disparities in
access to care, i.e., poor blacks are less likely to access care than poor whites.

Although disparities in oral health and health care have been pervasive in the
United States, it is not until recently that interest in health disparities has sparked
attention among researchers and policy makers. For example, the 1985 Secretary’s
Task Force on Black and Minority Health (U.S. Department of Health and Human
Services, 1985) raised awareness of the health differences between minority groups
and the white majority population in the United States. This report was motivated by
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the release of the Department of Health and Human Services report, “Health, United
States 1983 (National Center for Health Statistics, 1983), and underscored the point
that although the health of the overall population had significantly improved, blacks
and other minority groups were experiencing a disproportionate burden of disease
and death. Although this report was the eighth of its kind on the health status of
the nation, it was the first report to go beyond the black/white dichotomy by pre-
senting health status information according to ethnicity, namely for Hispanics and
non-Hispanics. Moreover, information on Mexican Americans, Puerto Ricans, and
Cubans was included whenever the data were available.

Similar to the Secretary’s Report, Healthy People 2000 and Healthy People 2010
also documented disparities in disease and death between minority and majority
groups (U.S. Department of Health and Human Services, 1991, 2000a). These
reviews on health disparities suggest that while the health status of Americans
has improved over time, this improvement has been unequal across groups. These
findings led to one of the two overarching goals of Healthy People 2010, that is,
“to eliminate health disparities among segments of the population, including dif-
ferences that occur by gender, race or ethnicity, education or income, disability,
geographic location, or sexual orientation” (U.S. Department of Health and Human
Services, 2000a). Healthy People 2000 and Healthy People 2010 are the continu-
ation of a national health initiative launched in the United States in 1979 with the
release of Healthy People: The Surgeon General’s Report on Health Promotion and
Disease Prevention (U.S. Department of Health and Human Services, 1979).

The Institute of Medicine also called for the elimination of health disparities with
a focus on health care in 2002 (Smedley et al., 2002). Although in the United King-
dom and other countries, the terms “inequality” and “inequity” are commonly used
when referring to differences in health status among population groups, the United
States has adopted the term “health disparities” for government action. Because
social conditions shape disparities in health for disadvantaged groups, notably
racial/ethnic and socioeconomic groups, the term ‘“‘social disparities in health” is
commonly shortened to “health disparities”.

Oral Health, Oral Health Care, and Health Disparities

Despite scientific documentation of oral health disparities by race/ethnicity, SEP,
sex/gender, and age group since data have been collected in the United States (U.S.
Department of Health and Human Services, 2000b), little attention has been paid to
these disparities within a growing segment of the U.S. population, namely, adults
65 years of age and older (hereafter referred to as older adults). This lack of sci-
entific attention has been evident before and after the publication of the first Sur-
geon General’s Report on Oral Health (U.S. Department of Health and Human
Services, 2000b). The publication of this report parallels Healthy People 2010 (U.S.
Department of Health and Human Services, 2000a), the first of its kind, and not only
underscores the importance of oral health, but also calls attention to the inequities
and disparities in oral health status of the American population.
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Oral health diseases, including tooth loss, increase with age. An ongoing chal-
lenge is to deliver health care to those suffering from systemic diseases associated
with oral health diseases. Systemic diseases may exacerbate oral diseases due to
medication use (e.g., resulting in xerostomia or dry mouth) or directly (e.g., as
occurs with diabetes and musculoskeletal disorders). Findings from the Surgeon
General’s Report on Oral Health suggest that older Americans affected by oral
health diseases are more likely to be economically disadvantaged, more likely to be
minorities, and more likely to lack dental health insurance than those with good oral
health (U.S. Department of Health and Human Services, 2000b). Therefore, social
disparities in oral health and health care among older Americans are now present
and are likely to increase as racial/ethnic minorities increase in age.

In the decade prior to the release of the Surgeon General’s Report on Oral
Health, several studies investigated dental caries, periodontal diseases, tooth loss,
oral cancer, and health care among older adults. Nonetheless, only a few studies
explicitly focused on social disparities in oral health and health care (U.S. Depart-
ment of Health and Human Services, 2000b). For example, previous studies found
that periodontal disease using different definitions (i.e., clinical attachment level or
CAL, probing depth or PD, or a combination of these outcome measures) is more
common among older African American and low-SEP adults than among their white
and high-SEP counterparts.

Scientific evidence regarding oral health disparities in periodontal disease among
older adults has been consistently reported in both cross-sectional and longitudi-
nal studies (Beck et al., 1990, 1997a,b). Moreover, findings of oral health dis-
parities have also been documented with regard to tooth loss and dental caries
in older adults. Finally, these findings of oral health disparities for older adults
have been confirmed in both national and international data (Graves et al., 1992;
Strubig and Depping, 1992; Galan et al., 1993; Drake et al., 1994; Lawrence
et al., 1995; Lawrence et al., 1996; Beck and Drake, 1997; Drake et al., 1997;
Marcus et al., 1997; Drake et al., 1995; Hunt et al., 1995). While helpful, this infor-
mation is limited in scope because it does not represent the racial/ethnic diversity of
the American population.

Although the Surgeon General’s Report on Oral Health (U.S. Department
of Health and Human Services, 2000b), together with the oral health objectives
set forth in Healthy People 2010 (U.S. Department of Health and Human Ser-
vices, 2000a), represents landmark documents that strive to measure and report oral
health disparities according to sex/gender, race/ethnicity, education, and income,
the availability of data to document these disparities represents a major challenge
in general, and more so for certain segments of the population such as older
adults. For example, to determine the baseline status for selected groups of the
population, Healthy People 2010 relies on national surveys and representative local
surveys to determine baseline prevalence estimates by race/ethnicity, gender, and
education (as an indicator of SEP) for dental caries and periodontal diseases, the
most common oral health diseases in children and adults, respectively. However,
the lack of a uniform and systematic methodology to document existing disparities
across groups between studies at the national and local level, as well as the lack
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of data for certain groups of the U.S. population, makes comparisons and further
documentation of the existing disparities extremely difficult.

Despite the extant body of research in oral health disparities, it is not clear
whether or not the findings generated through every study could be used to doc-
ument or track the magnitude of the increase or decrease in oral disparities across
groups of the population over time. For example, a PubMed search was conducted
for the period January 1, 2000 to January 25, 2007. Note that PubMed is a service
of the U.S. National Library of Medicine that includes over 17 million citations
from MEDLINE and other life science journals for biomedical articles back to the
1950s (see www.pubmed.gov). The search was limited to adults aged 65 and older
and used a combination of five key words denoting “disparities,” i.e., differences,
disparities, race, ethnicity, and SEP indicators, along with six key words denoting
“oral diseases,” i.e., dental caries, periodontal diseases, periodontitis, oral cancer,
access to care, and oral health, anywhere in the text of the article.

A total of 237 citations were obtained. Of these, 107 citations were excluded
because either the studies were not relevant to social disparities or were literature
reviews. The 130 remaining citations included studies in the United States and else-
where limited to people aged 65 and older or a range of ages, which included adults
65 years and older. Of these 130 studies, 71 (55%) were fully conducted in the
United States. Moreover, nearly a quarter (32) of the 130 studies were conducted
specifically in adults 60 years and older in the United States and elsewhere. These
latter studies will be the focus of this section of the chapter because they examine the
oral health needs of the older population. The outcome measures of the identified
studies included tooth loss, dental caries (coronal and root), periodontal diseases,
treatment need, oral cancer, access to and use of care, self-rated oral health, quality
of life, and health attitudes.

Even though a large proportion of the final 32 studies were conducted outside of
the United States, the Healthy People 2010 criteria will be applied to all of them
in order to define social disparities in oral health and health care. Race/ethnicity is
the most commonly used social determinant in the United States. However, other
countries use the term “minorities” or “immigrants” to define groups other than the
majority population. When the abstracts and articles were examined for these 32 ref-
erences, several methodological problems were identified: (1) few published studies
addressed social disparities in oral health and health care from the viewpoint of the
Healthy People 2010 criteria, even for those studies conducted in the United States;
(2) no reference group was used in some studies or the analysis was performed in a
single racial/ethnic group; (3) the case definition for the outcomes of interest varied
across studies, e.g., periodontal diseases was defined using a combination of clinical
attachment loss (CAL) and pocket depth (PD), or CAL or PD, separately; and (4) the
measure used to assess group differences varied across studies, for example, mean
differences and prevalence for dental caries and prevalence, means, and odds ratios
(ORs) for periodontal diseases.

These methodological issues are crucial to address if we are to track social dis-
parities across groups and over time to assess progress and setbacks in eliminating
social disparities in health in the United States. This following section will cover
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these issues for older adults in the context of the existing evidence on oral health
and health care.

Issues in Documenting Social Disparities in Oral Health
and Health Care

Few of the identified published studies presented data on social disparities in oral
health and health care according to sex/gender, race/ethnicity, education/income, or
geographic location. This pattern held true both for studies conducted in the United
States where Healthy People 2010 originated as well as for studies conducted else-
where. For example, only five of the identified studies presented data according to
sex/gender (Lin, et al., 2001; Avlund et al., 2004; Shah, 2003; Avlund et al., 2003;
Ikebe et al., 2004), three according to race/ethnicity (Vargas et al., 2001; Persson
et al., 2004; Makhija et al., 2006), seven according to socioeconomic indicators such
as income and education (Aleksejuniene et al., 2000; Vargas et al., 2001; Ettinger
et al., 2004; Ikebe et al., 2004; Shah and Sundaram, 2004; Avlund et al., 2005;
Makhija et al., 2006), and eight according to place of residence (Aleksejuniene
et al., 2000; Corbet et al., 2001; Lo et al., 2001; Centers for Disease Control and
Prevention, 2003; Vargas et al., 2003; Ettinger et al., 2004; Shah, 2004; Makhija
et al., 2006).

Using data from a population-based, cross-sectional survey of men and women
aged 75 years and older in a suburban area of Copenhagen in Denmark, Avlund
et al. (2003) examined social inequalities in oral health as indicated by the number
of teeth present in the mouth at examination. This study found that the odds ratio of
having a greater number of missing teeth was associated with not owning a house
and having no education after adjusting for income in men, while for women, being
of low income and having no education were associated with a greater number of
missing teeth after adjusting for housing tenure. However, the authors examined the
association of education, income, occupation, and housing tenure with number of
teeth in women and men, separately. Thus, comparisons between men and women
cannot be made to assess significant differences by sex/gender.

Although some of these studies included more than one of the social indica-
tors underscored by Healthy People 2010, the analyses are stratified by a particular
indicator ignoring the variation that could be hidden by stratifying one indicator
by another, i.e., sex/gender differences within racial/ethnic groups. For example,
Makhija et al. (2006) examined oral health-related quality of life according to race,
education, income, and transportation difficulties in older adults in Alabama. The
analysis was descriptive and failed to adjust for potential confounders. The study
found that oral health-related quality of life was decreased in both dentate and
edentulous older adults. Moreover, African Americans, those with a sixth grade
education or less, those with income less than $16,000 per year, and those with
transportation difficulties were more likely to have decrements in oral health-related
quality of life compared to dentate elderly only. These findings suggest that oral
health-related quality of life may be related to dentate status.
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Finally, none of the identified studies compared oral health conditions by age
group. The latter could help not only elucidate differences in oral health status, but
also to identify the specific needs of subgroups within individuals 60 years of age
and older.

Another shortcoming of these studies is the lack of a reference group. The
presence and choice of a reference group is important because it helps to not
only document differences between groups, but also identify the magnitude of the
disparity in question within or between groups (Carter-Pokras and Baquet, 2002;
Keppel et al., 2005; Braveman, 2006; Braveman and Cubbin, 2003; Harper and
Lynch, 2006; Gakidou et al., 2000). Moreover, the reference group of choice will
help to provide continuity for group comparisons over time (Keppel et al., 2005).
Among the choices for reference groups are: the total population; the group with
the best estimate, i.e., lower prevalence of the outcome; the group with the largest
population or most stable estimate; or a fixed estimate, i.e., the target estimates for
Healthy People 2010.

Each of these referent group choices has advantages and disadvantages. The esti-
mates for the overall population represent an average of the subgroups, yet this
estimate is driven by the larger population subgroup. Using this approach might
lead to lower or higher estimates according to the subpopulation with the lowest or
highest risk. Further, this approach may overlook the range of risk across subgroups
in the population. The use of the best estimates as the reference group would provide
a more accurate picture of the magnitude of the problem, yet the best estimate may
change over time and therefore will not offer a good reference. The use of the group
with the largest population may offer the best choice for group comparisons over
time unless there are fast shifts in population size. Finally, the use of a fixed esti-
mate could be problematic due to a secular trend in case definition and population
changes. Evidence suggests that the use of these approaches to investigate health
disparities in socioeconomic status using multiple socioeconomic indicators has
proven useful across different outcomes (Braveman et al., 2005; Krieger et al., 1997;
Krieger et al., 2002; Braveman and Gruskin, 2003).

Although differences exist by sex/gender, race/ethnicity, education/income, and
geographic location for most oral health conditions among older adults, few of
the studies reviewed here chose a reference group a priori or presented data by
these indicators (Centers for Disease Control and Prevention, 2003; Shah and
Sundaram, 2004; Makhija et al., 2006; Vargas et al., 2003; Vargas et al., 2001). Inter-
estingly, the majority of these studies used multivariable techniques and included
multiple covariates in the analyses.

Using data from the Third National Health and Nutrition Examination Survey
and the 1995, 1997, and 1998 National Health Interview Surveys in the United
States, Vargas et al. (2003) examined trends in access to oral health care utilization
(having dental insurance, having a dental visit in the past year, and frequency of
dental visits) and oral health conditions (self-rated health, unmet treatment needs,
untreated dental caries, decayed, missing, and filled teeth or DMFT, and edentulism)
in adults 65 years of age and older by place of residence. The study further pre-
sented information by poverty status. When compared to urban older adults, rural
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older adults were more likely to be uninsured for dental care and were less likely to
report dental visits in the past year. Rural older adults also were more likely to be
edentulous and report poor dental health than their urban counterparts. There were
no differences in unmet dental needs, percentage of people with untreated caries,
or mean DMFT by place of residence. Although the differences between poor/near
poor and non-poor did not reach statistical significance for any of the indicators, the
poor/near poor exhibited worse outcomes than the non-poor regardless of the area
of residence.

Although all of these studies examined periodontal diseases, the case definition
for the oral health conditions used across studies was different, which makes any fur-
ther comparisons across studies problematic. For example, three studies examined
periodontal diseases (Shah and Sundaram, 2003; Corbet et al., 2001; Borges-Yanez
and colleagues, 2006) using different definitions. Corbet et al. (2001) defined peri-
odontal diseases as a combination of the Community Periodontal Index (CPI) and
attachment loss. Shah and Sundaram (2003) used the Community Periodontal Index
Treatment Needs. Borges-Yanez and colleagues (2006) defined periodontitis as at
least one site with loss of attachment greater or equal to 6 mm.

Use of a single clinical measure to identify periodontal diseases is too unspecific
for rigorous research. A recommendation would be to use the distribution of clinical
attachment loss (CAL) and/or pocket depth (PD) across selected characteristics of
the population. For people older than 65 years of age, the case definition of peri-
odontal diseases might meaningfully be based on the mean clinical attachment loss
(CAL) and/or pocket depth (PD) at the 90th percentile.

Finally, the type of measure (absolute or relative) to document group differences
would facilitate comparisons between study results over time (Keppel et al., 2005).
Corbet et al. (2001) and Borges-Yanez and colleagues (2006), while admittedly
using different case definitions, nonetheless used odds ratios (a relative measure)
to document the likelihood of having periodontal diseases according to sex/gender
and place of residence. Shah and Sundaram (2004) and Vargas et al. (2003) used per-
centage (an absolute measure) to document differences in the presence of untreated
caries between groups. Finally, Lin and colleagues (2001) used mean DMFT (an
absolute measure) to document these differences. In summary, most studies docu-
menting differences in edentulism and use of care used absolute measures such as
the prevalence or mean number of dental visits.

Conclusions and Future Directions

Although social disparities in oral health and health care have been pervasive
over the years across different segments of the population defined by sex/gender,
race/ethnicity, and socioeconomic position (SEP), a critical review of the scientific
evidence to date suggests that little has been done to document social disparities
among a growing segment of our population, namely, adults aged 65 years or older.
Specifically, few studies have addressed social disparities in oral health and health
care among older adults. Those that have are largely descriptive in nature and ignore
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the social groups defined by society and further complexity obtained by consid-
ering the social disparities within and between these groups. Research exploring
the intersection of age, sex/gender, racial/ethnicity, and SEP is crucial not only in
understanding the existing social disparities in oral health, but in improving access
to care and treatment in older adults.

As the older adult population continues to increase in diversity across
race/ethnicity and socioeconomic position (SEP), it is our responsibility as com-
mitted scientists and practitioners to find ways to embrace this diversity while
acknowledging the discrimination experienced by groups defined by society and
its hierarchy. This is a daunting task due to the complicated intersections of
race/ethnicity, low socioeconomic resources, and dental health insurance cover-
age. Modifying the dental school curriculum to better prepare future generations
of dental providers to take into account the sociodemographic characteristics and
needs of the older population may contribute to eliminating current social disparities
in oral health and health care.

Changes in Medicare, such as the addition of dental care coverage, are important
conceptually, but are far from becoming a viable reality in the current health care
climate. One possibility might be to offer Medicare recipients Medicaid coverage
so that they obtain access to dental services in those states offering reimbursement
for oral health care. Policy solutions are extremely important nowadays given the
rising cost of oral health care. The oral health needs of the older population have
changed from full dentures to more complex dental treatments such as periodontal
and endodontic treatment as they are more likely to retain their teeth. In addition,
to improve access to care to this population, the shortage of dental providers in
disadvantaged areas that accept the type of insurance this segment of the population
is likely to carry (usually Medicaid) will need to be addressed. Such actions may be
crucial first steps in eliminating social disparities in oral health and health care for
older adults.
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Chapter 4
Access, Place of Residence and Interdisciplinary
Opportunities

Janet A. Yellowitz

Healthy People (2000) stated, ‘Having adequate access to medical and dental care
can reduce morbidity and mortality, preserve function and enhance overall quality
of life’.) This statement is particularly relevant to older adults as their oral health has
improved over the past 50 years, and their utilization of dental services has increased
(Vargas, Kamarow, & Yellowitz, 2001). )Older adults have an increasing need for
care; however, barriers to care increase with age, and many elders do not receive care
on a routine basis (Stanton and Rutherford 2003). The Surgeon General’s report on
oral health identified the elderly among the populations most vulnerable to poor
dental care (U.S. DHHS, 2000).)

Ensuring that older adults receive routine oral health care is critical, as basic
oral health services are essential components of primary health care (Dolan &
Atchison, 1993) and having routine preventive care is associated with good oral
health. Although there are no studies to support it, the U.S. Public Health Service
recommends annual oral examinations for all adults (United States Public Health
Service, 1994). Yet many older adults only seek care when they are in pain or dis-
comfort, which predisposes them to poor oral health.

More of the today’s elderly are retaining their natural teeth, with fewer adults
experiencing total tooth loss (edentulism). In 2003—-2004, one-quarter of noninstitu-
tionalized adults 65 years of age and older were edentulous compared to 33 percent
in 1993 (Lethbridge-Cejku, Rose, & Vickerie, 2004). Although there was no gender
difference in the rate of edentulism, there were large differences in the prevalence
of edentulism by socioeconomic status. Persons with family incomes below the
poverty line were almost twice as likely to be edentulous as those with incomes at
or above the poverty level. In addition, edentulism was higher among Black persons
than among White persons (Kramarow, Lentzner, Rooks, Weeks, & Saydah, 1999).
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As older adults retain teeth in their later years, they have an increased risk for oral
disease and increased need for care.

Portraying older adults as a single cohort misrepresents the diversity of this
population, which can span 354 years. Typically identified as the population 65
years and older, older adults are the most heterogeneous age cohort, having great
variability in their physical, functional and cognitive health as well as their health
needs and expectations. Compared to those 85 years and older, the population 65—
74 years have better general health and oral health, have maintained more teeth
and have a more preventive attitude toward health care. It is anticipated that this
pattern will continue in the future, when there will be a higher demand for oral
health care.

As people age, they are at greater risk of having one or more chronic dis-
eases, multiple medications and cognitive losses which predispose them to oral
disease (Hawkins 1999). Studies have reported an increasing number of associa-
tions between oral health and systemic conditions such as diabetes, cardiovascular
diseases, stroke and aspiration pneumonia (U.S. DHHS 2000; Elter, Champagne,
Offenbacher, & Beck, 2004). Although rarely life-threatening, poor oral health can
lead to life-threatening conditions, including malnutrition and dehydration (Shay &
Ship 1995), cardiovascular disease (Joshipura et al., 1996) and pneumonia (Scan-
napieco, 1999). Oral health plays an essential role in the quality of life, nutrition
and social interaction of the elderly (Gil-Montoya, Ferrerira de Mello, Cardenas,
& Lopez, 2006). When oral health is compromised, overall health and quality of
life may be diminished (Ettinger, 1987). This is relevant, given that close to 20 per-
cent of older adults report orofacial pain (Riley, Gilbert, & Heft, 1998), and many
go without treatment for oral diseases due to the high cost and limited access to
dental care.

Providing oral health services to medically compromised and cognitively
impaired older adults can present unique challenges, complicated by medical,
functional, behavioral and situational factors. Frail, homebound and nursing home
residents are at increased risk for oral disease because of comorbid conditions,
cognitive impairments, lack of dental care and inadequate oral hygiene. Individ-
uals with diminished mental capacity are often unable to identify pain, provide
good daily care or advocate for themselves. These vulnerabilities become the
responsibility of family members, caregivers, guardians and health professionals,
to advocate and to ensure adequate oral health care is provided to meet the resi-
dents’ needs (Mouradian, Huebner, & DePaola, 2004).) Oral health maintenance
strategies can reduce the morbidity and mortality in long-term care and assist
an increasingly frail and dependent population to age successfully (MacEntee,
2000).)

The intent of this chapter is to review older adults’ access and barriers to oral
health care and the impact of their place of residence. Emphasis is placed on the
access issues of nursing home residents and their oral health status. The role of
health professionals’ knowledge, attitudes and practices is reviewed and their impact
on the oral health of older adults. Finally, in an effort to help reduce some of the key
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access issue to care, guidelines for a proposed curriculum on oral health for primary
care providers are presented.

Access to Care

Although independent elders can obtain oral health care from community-based
dental practices, many dental offices are not accessible for adults with physi-
cal or cognitive impairments; for example, a dental practice may not be accessi-
ble to individuals in wheelchairs or staff members may not be prepared to care
for those with cognitive impairments. Having limited access to care increases
ones’ risk of developing dental problems and complex oral disease. Key elements
of access to oral health care for older adults include their physical and cogni-
tive abilities and limitations, financial resources, reimbursement issues, availabil-
ity of dentists as well as the attitudes and practices of the individual and oral
health professional. In addition, many older adults have a diminished awareness,
capacity and interest in obtaining oral health care. This decline in interest is fur-
ther complicated by their need to address age-related physiologic changes, sys-
temic disease and dependence upon a caregiver and/or a reduced capacity to pay
for care.

As barriers to oral health care accumulate with age, older adults are an increased
risk for poor oral health. Avlund, Holm-Pedersen, and Schroll (2001) found over
half of those 75 years and older reported limitations due to chronic conditions
adversely affecting their ability to effectively care for themselves, and that these
conditions often overshadowed their oral health situation. Postponing care until
pain develops eliminates the opportunity to diagnose and treat disease in its early
stages, and increases ones’ risk of developing a serious, disabling and potentially
disfiguring disease.

There is a common misconception among many older adults, their family mem-
bers, caregivers, health professionals, and policymakers that oral health care is not
important for older adults. For some older adults, this misinformation is directly
related to the accepted dental beliefs of their time. Many older adults were raised
during the Depression when dental services were considered a luxury, and learned
early in their life that ‘teeth do not last a lifetime’ and that ‘dentures are inevitable’.
In addition, many dentists at that time told their patients with a complete set of
dentures that they did not have to return for dental care unless they had pain or
discomfort. Being aware of these long-held beliefs helps to explain why some older
adults’ believe that (a) routine oral health care is not necessary; (b) one set of den-
tures will last a lifetime and (c) if you don’t have pain (i.e., no perceived need),
you don’t need to see a dentist (Strayer, 1995; Locker & Jokovic 1996). Having
no perceived need for care is one of the key barriers to access to care for older
adults. In addition, perceived need of care is one of the best predictors of utilization
(Holm-Pedersen, Vigild, Nitschke, & Berkey, 2005), and helps to explain why older
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adults have the lowest rate of utilization and the highest prevalence of edentulism of
any adult age group (Marvin, 2001).

Financing Oral Health Care

The ability to obtain oral health care is strongly influenced by having adequate
financial resources. With more elderly having discretionary income and retaining
their teeth, demand for dental services among the elderly has grown. However, as
older adults retire, not only do their financial resources decline, but they also lose
employer-sponsored dental insurance plans. With less than one-quarter of adults
aged 65 years and older covered by private dental insurance (Vargas, Kamarow, &
Yellowitz, 2001; Manski, Goodman, Reid, & Macek, 2004), most dental expenses
are paid out of pocket (Manski et al., 2004). In addition, older adults without dental
insurance are less likely to have had a recent dental visit, less likely to be using
preventive dental services or having all their dental needs addressed, and more likely
to be making episodic use of the dental care delivery system (Isman & Isman, 1997).
Yet having supplemental medical insurance increases older adults’ chances of using
dental services. This is likely due to the individual being able to divert some of their
savings from medical care to their dental expenses. Many patients lack purchasing
power to pay for their care. With medical care costs increasing faster than the general
inflation rate, personal resources often do not cover individuals’ health care needs
(Bailit & Beazoglou, 2006).)

Unlike the coverage it provides for medical care for older adults, the Medicare
program does not cover the cost of dental care, with the exception of selection of
a few oral health services in very specific situations. Medicare will pay for dental
services that are an integral part of a covered procedure (e.g., reconstruction of the
jaw following accidental injury), or for extractions done in preparation for radia-
tion treatment for neoplastic diseases of the jaw. Medicare will also make payment
for oral examinations, but not treatment, preceding kidney transplantation or heart
valve replacement, under certain circumstances (Centers for Medicare & Medicaid
Services).)

Dental care was excluded from Medicare in the 1960s, when most of our current
health care policies for older adults were being initially developed. At that time,
the majority of older adults did not have their own teeth; dental care for the elderly
was synonymous with denture care (Burt, 1978). Perhaps in fear of losing their
independence or becoming a socialized program, organized dentistry chose not to
participate in the Medicare program. The lack of oral health care in Medicare com-
pounds the many barriers to oral care for older adults (Meskin, Dillenberg, Heft,
Katz, & Martens, 1990; White, 1994).

Dental services under Title XIX of the Social Security Act, the Medicaid
program, are an optional service for the adult population, individuals age 21
and older. States may elect to provide dental services to their adult Medicaid-
eligible population or elect not to provide dental services at all as part of its
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Medicaid program. While many states provide at least emergency dental services
for adults, less than half of the states provide comprehensive dental care. There
are no minimum requirements for adult dental coverage (Centers for Medicare &
Medicaid).

The 2003 Special Grading Project by Oral Health America, entitled A State of
Decay reported that not one older American receives routine dental care under Medi-
care, and under Medicaid, adult dental care is optional and 27 states are failing to
meet even the most minimal standards of care. Confounding this situation is that
Medicaid pays for the majority of nursing home care in the United States, yet does
not cover the cost of dental services provided to Medicaid-eligible nursing home
residents. Without a reimbursement mechanism for dental care for nursing home
residents, obtaining dental care is often not realistic (Damiano, Brown, Johnson, &
Scheetz, 1990).)

Place of Residence

The vast majority of adults 65 years of age and older are independent and reside in
the community, with 20 percent in nonmetropolitan or rural areas (Administration
on Aging, U.S. DHHS, 2006); close to 5 percent live in long-term care facilities and
5-10 percent are homebound. Poverty status, transportation problems and lack of
informal assistance are often reported to be more important than place of residence,
when predicting utilization of health services of urban and rural elders. Remote
locations and small community sizes that limit sources of assistance, combined with
the out migration of younger family members, place rural older adults in a vulner-
able position concerning access to formal services and the availability of informal
assistance from outside the home.

With increasing age, older adults are more likely to live alone. Compared to
those living with a spouse or relative, those who live alone are more likely to be in
poverty and experience health problems (Helgeson, Smith, Johnsen, & Ebert, 2002).
The living arrangements of older adults in the United States are closely linked to
income, health status and availability of caregivers (Fields, 2003). )

Community Dwelling, Homebound and Frail Older Adults

As people age, many want to stay in their homes, surround themselves with loved
ones and maintain a level of control over their care. During the past 20 years,
there has been a dramatic growth in the availability of community-based personal
health services and housing options for older adults, with a growing number of
older persons receiving care. Assisted living facilities, Continuing Care Retirement
Communities (CCRC) or life-care communities, senior housing, congregate hous-
ing and other supportive housing options allow older adults needing assistance with
their activities of daily living (ADL) to stay in the community. In addition, many
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states are funding innovative programs to identify and support caregivers who pro-
vide unpaid assistance and support to older adults. A total of 70 to 80 percent of
noninstitutionalized older adults receive care from friends and family, with more
than 65 percent depending solely on unpaid help (654 in the United States, 2005).
While this arrangement has benefits economically and helps with the shortage of
long-term care workers, the use of paid, formal care by community-dwelling older
persons has been decreasing, while their sole reliance upon family caregivers has
been increasing (AARP, 2006).

Approximately 5—10 percent of the population 65 years and older are identified as
homebound or functionally dependent, that is, they are only able to leave their home
with great difficulty. The loss of functional independence in older adults is often
accompanied by impaired manual dexterity (Kiyak, Grayson, & Crienan, 1993).
In addition, homebound elders are often frail, that is, they have multiple chronic
diseases and medical problems that complicate their diagnosis, treatment and daily
care (Beck & Offenbacher, 1998). Due to both physical limitations and cognitive
impairments, most frail adults require some level of assistance to complete their
activities of daily living, and are often dependent upon others to ensure they receive
daily oral care. Although this group has grown in size, little is known about their
health status and utilization of health services.

Nursing Home Residents — Institutionalized Elders

In 2000, a relatively small number (1.56 million) and percentage (4.5 percent) of
older adults lived in nursing homes. With increasing age, the percentage of older
adults living in nursing homes increases, that is, 1.1 percent of those 65-74 years,
4.7 percent of those 75—84 years and 18.2 percent of those 85 years and older live
in nursing homes (AOA, 2006). By 2030, the number of nursing home residents
is expected to increase to 3.4 million persons, almost double the current number.
This projected increase in nursing home residents will be the result of the dramatic
growth expected in the population 65 years and older and not due to a higher per-
centage of the older population being institutionalized.

Nursing homes are designed to provide care for those with medical needs that
require the attention of licensed nurses. Some older adults are admitted to nursing
homes for a short stay following a hospitalization, while others require long-term
care. Nursing home long-term care is designed for those unable to take care of
themselves safely. Long-term care provides a broad range of personal, social and
medical services to assist those with functional and/or cognitive limitations, perform
self-care and other activities necessary to live independently. Residents of long-term
care facilities generally require 24-hour supervision, and have an average length of
stay of 2.5 years (CDC, NCHS, 1999).)

Today’s nursing home residents are older and more impaired than in the past.
In 1985, 45 percent of nursing home residents were 85+ years, compared to 51
percent in 1997 (Sahyoun, Pratt, Lentzner, Dey, & Robinson, 2001). Due to both
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physical and cognitive impairments, most nursing home residents require assistance
with personal care, including oral care. In 1999, 75 percent of all nursing home
residents required assistance with three or more activities of daily living (ADL’s),
and 90 percent required assistance with personal care (Jones, 2002). Activities
of Daily Living (ADL) and instrumental activities of daily living (IADL) are the
most commonly used measures to assess an individual’s ability to provide self-care.
Activities of Daily Living include the basic tasks of everyday life, that is, eating,
bathing, dressing, toileting and transferring, while instrumental activities of daily
living include preparing meals, managing money, shopping for groceries or personal
items, performing housework and using a telephone. A limitation in three or more
ADL’s usually triggers the need for admission to a long-term care facility. In gen-
eral, White, single persons, and females are more likely to be institutionalized than
African Americans, married persons and males (Coughlin, McBride, & Liu, 1990;
Wolinsky, Callahan, Fitzgerald, & Johnson, 1992; Murtaugh, Kemper, Spillman, &
Carlson, 1997).

One of the primary reasons older adults are admitted to a nursing home is due
to dementia, which has been identified in 44-53 percent of the long-term care res-
idents (Magaziner et al., 2000) and in 3—11 percent of community-dwelling older
adults (Boustani, Peterson, Hanson, Harris, & Lohr, 2003). Persons with demen-
tia have diminished mental capacities, and as the disease progresses, the loss of
cognitive and motor skills reduces the ability to self-care, including oral hygiene
procedures (Jones, Lavallee, Alman, Sinclair, & Garcia, 1993; Chalmers, Carter, &
Spencer, 2002; Davis Fiske, Scott, & Radford, 2000; Adam & Peston, 2006). Even
with the assistance of dedicated caretakers, diminished competency and motor skills
can interfere with a patients’ ability to provide self-care or to accept assistance from
another person (Mouradian et al., 2004).

Oral Health Status

Older adults often present with extensive oral disease, the cumulative effects of oral
diseases throughout their lifetime. The National Health and Nutrition Examination
Study III data reported that dental caries and periodontal diseases occur with sub-
stantial frequency and represent a burden on unmet treatment needs in older adults
(Drury et al., 1996). Close to 40 percent of noninstitutionalized adults aged 65 years
and older had periodontal disease (Weyant, Newman, & Kritchewvsky, 2004) and
30 percent of those with natural teeth had untreated caries (DHHS, 2000).

The status of ones’ oral health can have a significant impact on the quality of life
for older adults (Locker, Clarke, & Payne, 2000) as the quality of life is directly
related to the presence of oral pain and discomfort. Numerous studies (Kassab,
Luloff, Kelsey, & Smith, 1996; Mojon & MacEntee, 1992; Strauss & Hunt, 1993)
have shown associations between oral problems and pain, facial esthetics, impaired
eating, chewing, and speaking; social interaction and a poor sense of well-being. Yet
oral health care can restore oral function, alleviate pain and discomfort and improve
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one’s appearance, which contributes to their well-being, communication and social
interactions (Locker, 2004).

Although a few longitudinal studies have examined the relationship between oral
health and long-term health outcomes, good oral health is necessary for proper
mastication and adequate food intake (Budtz-Jorgensen, Chung, & Rapin, 2001).
In addition, edentulism and periodontal disease have been shown to be an inde-
pendent risk factor for significant weight loss (Ritchie, Joshipura Silliman, Miller,
& Douglas, 2000; Weyant et al., 2004). Edentulous individuals are more likely to
consume fewer fruits and vegetables, less fiber and higher amounts of fat and calo-
ries than their dentate peers (Geissler & Bates, 1984; Norlen, Steen, Birkhed, &
Bjorn , 1993), and those with ill-fitting dentures tend to have a lower quality diet
(Sahyoun Lin & Krall, 2003) and are at increased risk for malnutrition (Mojon,
Budtz-Jorgensen, & Rapin, 1999). In addition, involuntary weight loss in older
adults has been associated with poor oral hygiene, xerostomia and the inability to
chew (Sullivan, Martin, Flaxman, & Hagen, 1993).

Nursing Homes

Oral Health Care Policy in Nursing Homes

The provision of oral health care in long-term care facilities was promulgated in
the 1987 Omnibus Reconciliation Act (OBRA) legislation, and became effective
on April 1, 1990. The goal of this legislation was to address the inadequacies of
nursing home care. The legislation states that all nursing homes receiving Medicaid
and Medicare reimbursements provide routine and emergency oral health care to
their residents. The legislation also states that nursing homes are required to provide
oral health care internally or from an outside resource for each resident; provide
assistance in making dental appointments and arranging transportation; and refer
residents with lost or damaged dentures to a dentist. In addition, each resident must
receive a comprehensive oral health assessment within 14 days of admission and
annually thereafter, as well as a comprehensive oral health care plan. The quality
of care standard requires that oral hygiene services be made available to residents
unable to carry out their activities of daily living. These federal regulations notwith-
standing state regulations concerning oral health care in nursing homes vary widely.

Each state and the federal government share responsibility for oversight of the
quality of care provided in nursing homes. The federal government, through the
Centers for Medicare & Medicaid Services (CMS), established the requirements
that nursing homes must meet to participate in the Medicare and Medicaid pro-
grams. CMS contracts with state agencies to check compliance of these standards
through onsite surveys at least once every 15 months. Under their shared respon-
sibility for nursing home oversight, state agencies identify and categorize deficien-
cies and make referrals for proposed sanctions to CMS. For a variety of reasons,
the oral health status of nursing homes residents has received limited attention
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from state surveyors. Surveyors rely heavily on medical records for much of their
data collection, which may not provide an accurate assessment of the resident
(Fitzpatrick, 2000). Regardless of federal and state regulations, little is known about
the quantity or quality of oral health care provided in long-term care facilities.

Oral Health Status of Nursing Home Residents

Despite federal legislation mandating that all nursing homes receiving Federal funds
provide access to dental care, the 1999 National Nursing Home Survey (NNHS)
found that only 80 percent of nursing homes offered dental services, and 26 per-
cent of nursing home residents received dental care during the previous 30 days
(Vital & Health Statistics, 2002). This later finding can be interpreted in a variety
of ways, as it is possible that those reported to have received dental care during the
previous 30 days included those that received assistance with daily oral care and/or
those who received professional dental services (Dye, Fisher, Yellowitz, Fryar, &
Vargas, 2007). Since neither an oral examination was completed nor a definition of
dental care was included in the survey, the findings are problematic.

Upon admission to a nursing home, the oral health status of many residents is
poor which may be due to the individual having extended periods of time with
limited daily oral care and limited professional dental care (Khambu & Levy, 1993;
Kiyak et al., 1993; Gift & Atchison, 1995). Many patients are frail or are hospi-
talized prior to their admission to a nursing home, during which they were likely to
modify or neglect their daily routines, including oral care. In addition, some patients
become dependent upon others for their daily oral care. Since the role of a hospi-
tal is to focus on the treatment of acute medical conditions, little personnel time
is expended facilitating daily oral care. And many hospitals provide a disposable
toothbrush and/or a toothette (soft foam sponges primarily designed to help moisten
a patient’s mouth) for the patients’ personal use. Anecdotal reports have identified
nursing staff and family members erroneously using a toothette to clean natural
teeth and/or dentures. Using a toothette in lieu of a toothbrush is likely due to lack
of awareness that a toothette provides far less plaque removal than a toothbrush, and
without adequate daily oral care, the individuals’ oral health status will decline.

To date, two comprehensive oral health surveys of nursing home residents have
been completed: one in Australia (Chalmers, Carter, & Spencer, 2004) and the
other in Kentucky (Henry, Sallee, & Durham, 2005). In addition, numerous site-
specific oral health surveys of nursing home residents have been completed. How-
ever, the validity of many of their findings is limited due to sample size, sam-
pling methodology and assessment tool and/or research design. Yet similar to
the findings from Australia and Kentucky, these studies have consistently found
widespread oral health problems among nursing home residents, including poor
oral hygiene, high levels of oral health needs and low rates of dental care utiliza-
tion (Loesche et al. 1995; Hawkins, Main, & Locker, 1998, Ghezzi & Ship, 2000).
Cohen-Mansfield and Lipson (2002) reported that dentists classified 95 percent of
the nursing home residents as having some type of dental problem, while Kiyak
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et al. (1993) found 63.8 percent of nursing home residents to have immediate dental
needs, including 9.3 percent with urgent needs. Routine oral hygiene is often the
primary need for dentate patients, which is particularly relevant for those who have
maintained good oral health throughout their lifetime, as well as what is predicted
to be present in future generations of nursing home residents. When compared to
independent elders, nursing home residents have a lower self-perception of need
for oral health care (Fiske, Gelbier, & Watson, 1990) and a higher need for care
as assessed by professionals. Although no data are available, the oral health sta-
tus of frail and homebound adults is likely to be similar to that of nursing home
residents.

Providing Oral Health Care to Nursing Home Residents

As it is the responsibility of every nursing home to arrange for the delivery of dental
care for their residents, some facilities contract for care to be delivered to residents,
while others have the residents transported to local dental practitioners. Transport-
ing frail and cognitively impaired older adults to a private dental office presents
many obstacles for the individual and caregiver, and requires a staff member with
skill, confidence and patience to accompany the patient and to ensure their safety.
If a personal vehicle is not available or acceptable, an ambulance may be required
and can be an added expense. Providing oral health care to nursing home residents
unable to be transported to a private dental office can be problematic for both the
patient and dentist. Bringing an impaired older adult from a familiar and stable
environment to a new setting such as a dental practice can significantly increase the
patients’ level of confusion both during and following treatment, which increases
the difficulty in managing the individual while in the dental practice and upon their
return to the nursing home. Sedating impaired patients prior to care can be help-
ful; however, the resident may require additional supervision following treatment.
Whenever possible, it is optimum for nursing home residents to receive their dental
care on site.

Health Professionals

Oral Health Professionals

Oral health professionals’ attitudes, beliefs and comfort with older adults impact
the quantity and type of dental services offered in their practice. Some health
care professionals are uncomfortable working with older adults, especially those
with cognitive impairments. Wilson et al. (1994) examined dentists’ expectations
of middle-aged and older patients regarding dental treatment, and found that den-
tists significantly overestimated older adults’ reluctance to receive dental treatment.
MacEntee, Weiss, Waxler-Morrison, & Morrison (1987) found that many dentists
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are reluctant to treat older adults, particularly in long-term care facilities; only
19 percent provided care and 37 percent showed interest in providing care in long-
term care facilities (MacEntee et al., 1987). The primary reason dentists reported
for their lack of interest in providing dental care in nursing homes was pressure
from private practice, concerns about inadequate training, having a small demand
and poor conditions in the facilities (MacEntee et al., 1987).)

The shortage of skilled geriatric dental care professionals is part of a larger
national shortage of geriatricians. Unlike medical schools and other health profes-
sional training programs, dental hygiene and predoctoral dental education programs
provide limited didactic training and rarely allow students opportunities to work
with medically compromised and cognitively impaired dependent older adults. As
such, few dentists are trained to provide care to this population.

Nursing Professionals

The assistance of nursing professionals is fundamental for the daily care of nurs-
ing home residents, given their decline in ADLs and IADLs. Nursing home staffs
are responsible for the physical, supportive and hygiene procedures necessary for
maintaining the health and comfort of residents incapable of completing the tasks
themselves. Yet oral health care is not adequately addressed in the personal hygiene
and general health protocols in many facilities (Gil-Montoya et al., 2006). The
situation is further complicated by nursing professionals describing oral care to
be burdensome, unrewarding, problematic and trivial (Coleman, 2005). However,
studies have found that nurses and nurse aides do not have the adequate knowledge
about oral health (Adams, 1996; Chalmers et al., 2002) and that most nursing assis-
tants provide limited oral care to residents, in particular to those who are dependent
and resistant to their efforts (Coleman, 2002; Jablonski, Munro, Grap, & Elswick,
2005).

Providing daily oral care to another person can be difficult, requiring skill,
commitment and consistency. Reliance on caregivers who do not have appropriate
knowledge, skills or training can have an adverse impact on oral hygiene. Chalmers
et al. (2002) found that high carer burden and oral hygiene difficulties have a neg-
ative bearing on both oral care and caries prevalence. In many facilities, the seri-
ousness of poor oral health in institutionalized elders is not generally recognized by
nursing home staff, and attention to oral hygiene is afforded low priority by nurses
(Wardh, Hallberg, Berggren, Andersson, & Sorensen, 2000). In studies where train-
ing in oral hygiene has been provided, the ability and willingness of staff to take
responsibility for oral care has increased (Frenkel & Needs, 2002), and the oral
health of residents showed improvement. However, clear practice and supervisory
guidelines have not been established in many facilities. Oral health education and
training for all levels of the nursing staff are needed if change is to occur. Due to
the high turnover of nursing staff in long-term care facilities, an ongoing oral health
education and training program must be maintained.
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Interdisciplinary Opportunities: Making a Difference

Oral health care professionals often fail to achieve improvements in the oral health
of the community because they do not share their knowledge and expertise with
those beyond the dental office, the dental school or the university (DePaola, 1999).
As such, limited efforts have been instituted to facilitate the inclusion of oral health
into general health, and reduced access to oral health care has been characterized
as one of the prices of professional isolation (Haden et al., 2003). This isolation
sends the message to other health professionals, policymakers and the public that
oral health is not as important as general health (Haden et al., 2003). This isolation
is further perpetuated by the limited oral health curricula in most health care pro-
fessional schools and continuing education programs. Without adequate knowledge
and skills, physicians and other primary health care providers do not recognize, or
misdiagnose oral conditions (Jones, Siegel, & Schneider, 1998).)

New health care models are needed to decrease the disparities in access to oral
health care for older adults. To date, few programs have been successful in address-
ing older adults’ access to oral health care, while some programs have provided
comprehensive services to vulnerable elders, and others have provided free oral
screening programs. Many access programs work in isolation, and their successes
are often limited by the State Practice Acts and the availability of reimbursement.
In order to improve the access of oral health care services to older adults, dialogue
and collaboration across health disciplines are needed (U.S. DHHS 2000). Integrat-
ing oral assessments into the routine services of primary health care providers can
improve the quality of care; improve patients’ access to and awareness of oral health.

Primary Health Care Providers

Many older adults at high risk for oral disease obtain care from their primary
care provider, but not from their oral health care provider. Unlike oral health care
for older adults, primary care services are reimbursed by Medicare. Since many
older adults often receive frequent care from general health care providers, there
may be numerous opportunities for general health care professionals to offer oral
health assessments and promote good oral health care. However, most primary care
providers have limited knowledge about assessing the oral health status of their
patients (Frenckel, 2002) and do not routinely inspect their patients to identify
suspicious oral conditions (Amsel, Strawitz, & Engstrom, 1983, Elwood 1985).
Health care providers report the following reasons for not assessing the oral cav-
ity of their patients (Morgan, Tsang, Harrington, & Fook, 2001; Maguire, Roberts,
Pryce-Howard, & Lloyd-Davies, 1993):

1) Their patients are being seen by dentists.
2) The oral cavity is not their responsibility.
3) Only dentists are responsible for oral health.
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During training, most primary health care providers receive little, if any oral health
instruction or guidelines for providing an oral assessment. Similar to other assess-
ments, the primary objective of an oral assessment is to distinguish between health
and disease. An oral assessment is a systematic oral screening examination that
includes both visual assessment and palpation of the head and neck, including the
peri-oral and intra-oral hard and soft tissues. Oral assessments are noninvasive,
do not require technical equipment and require a short-time period (< 2minutes).
A comprehensive oral examination completed by a dental professional will include
a detailed extra-oral and intra-oral assessment of the hard and soft tissues, radio-
graphs, a medical history review, an assessment of daily oral care designed to pro-
vide the patient with a comprehensive treatment plan for care.

Many primary health care providers recognize the connection of general to oral
health, but are uncertain how to utilize this information in their practice. Training
general health care professionals about oral health care is not a new concept; how-
ever, it has not been adopted by many health professional training programs. Oral
health care is further distanced from general health care by not being an accepted
component of a routine physical assessment protocol. In addition, many health his-
tory forms do not include issues related to oral health. Primary health care providers
are generally highly trusted and respected by their patients; as such it behooves
them to clarify the need for an annual comprehensive examination by a dental pro-
fessional. And by expanding their oral health knowledge and skill, primary health
care providers will be better able to facilitate access to oral health care for older
adults.

Training Programs

An oral health training program for primary health providers—physicians, physi-
cian assistants, nurse practitioners and all levels of nursing personnel—is critically
needed. The goal of this training program is to prepare primary care providers to
competently provide oral health assessments, that is, to assess and differentiate
common signs and symptoms of oral diseases, to identify disease risk and to know
referral source. Identifying the oral health status of older adults often becomes the
responsibility of the health care professional. As such, health care providers are
well prepared to be trained to provide oral assessments as they are knowledgeable
about human anatomy and physiology, physiologic changes associated with aging,
signs of inflammation, infection and disease, pharmacology, adverse side effects of
medications and the association with general health.

Although an oral assessment can be viewed as a natural extension of a gen-
eral physical examination, specific didactic and clinical oral health care training is
required. Identifying the oral health status of older adults requires substantial famil-
iarity with oral health knowledge and assessment techniques. Oral health training
programs are needed in both professional training schools or programs and con-
tinuing education programs, and need to include didactic and clinical components.
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Embedding oral health into a general health assessment will help both practitioners
and their patients recognize that oral health is an integral component of general
health, and it will help to remove oral health care from its silo.

In order for oral assessments to be integrated into general health care, profes-
sional training programs must adopt the concept and integrate oral health through-
out their curricula. In addition, health history and examination forms need to be
modified to ensure documentation of recent dental visits and signs and symptoms of
disease. Clinical competency examinations can help to provide assurance of training
and for practitioners in the field, continuing education programs could meet their
needs, with ongoing refresher courses. And collaboration with oral health profes-
sionals will be critical to ensure training materials are kept current.

Guidelines for Training

Significant information can be obtained through a systematic evaluation of the hard
and soft tissues of the head and neck, and for some, systemic conditions can be
identified before symptoms are apparent. By identifying infection, inflammation,
disease or trauma in its early stages, the patient has a better chance of having the
condition managed before extensive care is needed. With limited oral health train-
ing, practitioners can better manage the overall health of their patients.

The following section lists core elements of an oral health care training program,
designed for general health care providers. This material is appropriate for all levels
of health professional training needs.

Key concepts of an oral health education program for general health care
providers should include, but not be limited to the following:

1) Incorporate the oral assessment as a component of a routine physical assessment.

2) A planned, systematic approach ensures thoroughness and improves efficiency.

3) Explain to the patient what is being done and the reason for it.

4) Review signs and symptoms of common oral conditions and diseases with the
patient.

5) Instruct patient to report any oral changes they see or feel.

6) Refer unusual and suspicious findings, in particular those present for 2 or more
weeks.

7) For the patient, differentiate an oral assessment from a comprehensive examina-
tion completed by a dental professional and why the latter is needed.

8) Discuss the need to have an annual or biannual comprehensive oral examination.

A Curriculum Guide to Oral Health for General Health
Practitioners

A training program on oral health for primary care providers should include, but not
be limited to the following topics:
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. Basic concepts of oral health

Preventive strategies

Daily oral care techniques
Impact of health conditions
Consequences of poor oral health
Age-related changes

o0 o

Clinical presentation of oral anatomy and the variations of normal

a. Hard and soft tissues

. Oral disease processes, risk factors and clinical presentation

a. Caries, coronal and root
b. Periodontal disease(s)
c¢. Oral cancer

d. Osteonecrosis

. Clinical presentation of common oral findings

Fixed and removable prostheses

Soft tissue injuries

Reactive and inflammatory processes
Broken teeth, root fragments

Dry mouth and its consequences
Implants

-0 0 o

Oral manifestations of common systemic diseases
Oral assessment techniques

a. Systematic protocol
b. Documentation

. Clinical training

a. Supervised assessments
Equipment/supplies
a. Lighting

i. A high-quality focused light is necessary, for example, an otoscope or
a small high-quality flashlight. One example (MityLite 1900) is Pelican
Products (www.pelican-flashlight.com).

1. Ambient light and most disposable penlights provide inadequate light-
ing

ii. Protective covering for the flashlights allow intra-oral use and reduce bac-
terial contamination

b. Gloves
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i. Better the fit, better the tactile ability

c. Sterile gauze squares (2” X 2" or4” X 4”)

Pilot Programs

Oral health educational programs for physician assistants and nurse practitioners
were recently piloted at the University of Maryland Dental School, supported by the
University of Maryland, Maryland Statewide Health Network through the Mary-
land Cigarette Restitution Funds (Yellowitz, unpulished, 2004). The overall goal
of the research programs was to improve the access to oral health care for under-
served community-dwelling adults, with an interim goal of assessing knowledge and
behavioral changes in the program participants. A similar design was used for the
programs; however, the disciplines were trained separately. The programs extended
over 9-12 months, and included three 3-hour training sessions. The curriculum
presented to each group was designed to provide didactic and clinical training in
oral health and oral health assessment, and were based on the previously described
curriculum guide.

The program participants were required to provide oral assessments to their
patients throughout the length of the study. A secondary goal of the project was
to assess the success of these primary health care providers to incorporate oral
assessments into their routine practice.

Although designed as pilot programs, a 6-month follow-up survey was completed
with one group of participants and found that the majority (65 percent) were still
providing oral assessments to their patients.

The program participants’ also collected basic demographic data from those
examined, maintained a list of ‘unusual findings’ and referred all patients with ‘sus-
picious lesions’ for follow-up care. Individuals identified with a ‘suspicious findings
present for 2 weeks or more’ were referred for follow-up. These individuals were
provided a list of local dental clinics and were told that comprehensive oral exami-
nations and biopsies (if needed) were available at free of charge at the dental school,
in the Department of Oral Surgery, University of Maryland Dental School. Although
thousands of oral assessments were documented, due to the required anonymity of
the data collection process, the total number of referred patients who successfully
obtained care was not available. Yet in a 9-month project of 13 physicians’ assis-
tants, five patients referred for follow-up were diagnosed with oral cancer. Without
this program, it is uncertain when these lesions would have been diagnosed.

Although these findings are preliminary, the initial results reveal that this type
of training program can be a tremendous asset for those trained and for those they
serve. Until oral health is incorporated into training programs of health profession-
als, the need for this type of program will continue as the population ages and is
unable to obtain routine oral assessments. Educational change is needed in den-
tal and health care professionals’ training programs to better address oral health
disparities in the elderly. However, changing knowledge and changing practice are
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different and difficult processes that require attention to many logistic and system
barriers (Mouradian et al., 2004).

Summary

As a group, the elderly suffer disproportionately from oral disease and access to
oral health care. Older adults are faced with numerous barriers to oral health care,
ranging from their knowledge and attitudes about oral health to those of general and
oral health professionals to financial concerns and health status. These barriers are
further complicated for those who are dependent upon others for their daily care
and for obtaining professional services. Good oral health requires maintaining good
daily oral care, and when not done effectively, oral problems result. Assessing that
daily oral care is done thoroughly is difficult for many older adults and their care-
givers. Thus, it is recommended that all adults, especially those who are frail and
dependent, obtain an annual or biannual comprehensive oral examination. Frequent
dental hygiene appointments may also be needed to eliminate factors that predispose
older adults to oral disease and to assist them in maintaining their optimal level
of oral health. Finally, there is a growing recognition that caregivers of dependent
elders, in particular family members, need support to make their situation success-
ful, however information is known about their health status and utilization of health
services. Family caregivers, primarily women, are at a greater risk of having poor
general and oral health as they often do not take care of themselves in lieu of being
a personal caregiver.

In recognition of the Surgeon General’s statement that health care professionals
should be educated in the importance of oral health to overall health and well-being
(U.S. DHHS, 2000), new programs need to be established. There are few successful
programs throughout the country focused on improving the oral care for older adults,
and most health care professionals and policymakers have not been successful in
ensuring that older adults receive an annual oral health examination. To date, there
are no national initiatives to address this problem.

Improving access to oral health requires the collaboration of primary health care
providers (physicians, physician assistants, nurse practitioners and nurses), that is,
general health and oral health professionals. Primarily due to gaps in training, the
capacity of general health providers to assess and to promote oral health has largely
been untapped (Mouradian et al., 2004). One approach to improve access to oral
health care is to optimize the skills, training and practice behaviors of primary health
care providers through education and training programs. An integrated education
program for primary health care providers can make a difference in the oral health
status of older adults. To date, pilot projects have demonstrated that with limited
training, primary care professionals will include oral health assessments into their
general practice protocols.

The oral health of the elderly becomes potentially more complicated as older
adults become frail, homebound or institutionalized or when their access to oral
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health care is limited. This situation will continue to be a salient public health issue
as the population of older and impaired adults increase in size, and the demand
for oral health services grows. Oral and general health professionals must edu-
cate tomorrow’s elderly to recognize that preventive services are a lifelong activity,
and dental, dental hygiene and general health programs must institute curricular
changes to prepare future practitioners. In addition, continuing education programs
are needed to better serve the needs of older adults. Without major changes to pro-
fessional education programs and public health policies, the barriers to and manage-
ment of oral health care of frail and institutionalized elderly will remain unchanged
in the future.
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Chapter 5
Movement Disorders in Dental Practice

Nina M. Browner and Steven Frucht

Introduction

The purpose of this chapter is to review the classification, clinical phenomenology,
diagnosis and treatment of movement disorders. These conditions are characterized
by abnormalities in voluntary movements, or by the presence of involuntary move-
ments. Dentists are frequently confronted with movement disorders. Abnormal
movements can be located in the orofacial area and thereby complicate dental man-
agement, especially in prosthodontics and restorative dentistry. Movement disorders
that do not involve oral structures can still affect oral health due to difficulty
performing oral hygiene or inability to sustain prolonged and extensive dental
procedures.

Movement disorders are collectively attributed to primary degeneration or
dysfunction of the basal ganglia, an area of the brain that includes caudate nucleus,
putamen, globus pallidus, subthalamic nucleus and substantia nigra, with extensive
afferent and efferent connections. Movement disorders are divided into two general
groups: hypokinetic and hyperkinetic disorders. The prototype hypokinetic move-
ment disorder is Parkinson’s disease (PD), the most common cause of parkinsonism.
The main hyperkinetic movement disorders include tremor, dystonia, myoclonus,
choreoathetosis and tics. Although these general characterizations are useful, many
movement disorders encompass both hyperkinetic and hypokinetic features.

Parkinsonism

Parkinsonism can be classified into three major categories: primary, secondary and
parkinson-plus disorders (Table 5.1).
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Table 5.1 Classification of Parkinsonism
1. Primary (idiopathic parkinsonism)
a. Parkinson’s disease
II. Atypical parkinsonism (parkinson-plus disorders)

a. Progressive supranuclear palsy
b. Multiple system atrophy

i. Striatonigral degeneration (MSA-P)
ii. Olivopontocerebellar atrophy (MSA-C)
iii. Shy-Drager syndrome (MSA-A)
c. Corticobasal degeneration
d. Diffuse Lewy body disease
III. Secondary
a. Drug-induced
i. Neuroleptics (typical and atypical)
ii. Metoclopramide
iii. Lithium
iv. Calcium channel blockers
v. Reserpine, tetrabenazine
b. Toxic
i. Carbon monoxide
ii. Manganese
iii. MPTP
c. Metabolic
i. Hypoxia
ii. Hypocalcemia
iii. Hepatocerebral degeneration
d. Infectious

i. Postencephalitic
ii. AIDS
iii. Prion disease
e. Structural
i. Tumor
ii. Hydrocephalus
iii. Trauma

Parkinson’s Disease

Primary parkinsonism or Parkinson’s disease (PD) is a progressive neurodegener-
ative disorder of the central nervous system of unknown etiology, characterized
by resting tremor, cogwheel rigidity, bradykinesia (slowness of movements) and
postural instability. The incidence of PD increases with age: the median age of
onset for idiopathic PD is 62.4 years. Onset before age 30 is rare, but up to 10%
of cases of idiopathic PD begin by age 40. In a recent study in the United States, the
incidence of PD was 10.9 cases per 100,000 person-years in the general population,
and 49.7 per 100,000 person-years for those over age 50 (Bower et al., 1999). For
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the population over age 40, prevalence is estimated to be approximately 300 per
100,000 in the United States and Canada, with the important caveat that perhaps
40% of cases may be undiagnosed at any given time (Schoenberg et al., 1985).
PD appears to be slightly more common in men than in women and may be more
common in North American Whites than in Asians or Africans.

The cause of PD is unknown. A current hypothesis suggests that it may be due to
a combination of an underlying genetic susceptibility with a superimposed environ-
mental influence, coupled with normal aging. Ten different genetic loci have been
associated with PD or variants of classical PD. Several well-confirmed genes are
linked to familial PD: alpha-synuclein, parkin, DJ-1, leucine-rich repeat kinase 2
gene (LRRK?2), ubiquitin carboxyterminal hydrolase L1 genes (UCH-L1) and pten-
induced kinase 1 (PINK1). Three genes have been isolated and cloned, and linked
to early-onset PD: alpha-synuclein, parkin and DJ-1. Onset between ages 20 and
40 is called “young-onset” PD, and it is associated with parkin gene mutation on
chromosome 6p25.2-27, or DJ-1 gene mutation, both inherited in autosomal reces-
sive pattern (Bonifati et al., 2003; Kitada et al., 1998). A very rare mutation in
the alpha-synuclein gene causes autosomal dominant form of PD that presents as
young-onset levodopa responsive familial parkinsonism with dementia and rapid
symptom progression (Polymeropoulos et al., 1997). Mutations in the LRRK2 gene
have recently been identified in families with autosomal dominant late-onset PD
(Paisan-Ruiz et al., 2005).

The pathological hallmark of PD is a loss of dopaminergic neurons from sub-
stantia nigra pars compacta and accumulation of Lewy bodies (LB)—eosinophlic
intracytoplasmic inclusions composed principally of alpha-synuclein, in substantia
nigra. As disease progresses, LB can be found in other areas of the brain including
the cerebral cortex.

PD manifests with a combination of six cardinal features: tremor at rest, bradyki-
nesia (slow movements or paucity of movements), rigidity, flexed posture, freezing
and loss of postural reflexes. At least two of the six cardinal features need to be
present before the diagnosis of parkinsonism is made, one of which is bradykinesia
or tremor at rest.

Tremor is usually the first symptom recognized by the patient. Tremor is defined
as a periodic oscillation of a body part. “Pill-rolling” tremor of the fingers and
pronation—supination of the hands is most typical. Tremor also may affect the legs,
lips, chin, jaw or tongue. Jaw tremor in PD usually presents with “up-and-down”
movement and rarely as “side-to-side” movement. It can cause knocking of the teeth,
resulting in a vexing sound and more importantly considerable social embarrass-
ment. Tremor of the tongue and lips may interfere with biting, chewing and swallow-
ing food and saliva, leading to drooling and social embarrassment. Bradykinesia is
manifested cranially by masked facies (hypomimia), a decreased frequency of blink-
ing, impaired upward gaze, monotone and soft voice (hypophonia) and drooling of
saliva due to decrease spontaneous swallowing. In the limbs, bradykinesia presents
with slowing of movements, especially fine motor skills. In the early stages, the
symptoms and signs tend to remain on one side of the body but with time, the other
side slowly becomes involved as well. In later stages of the disease, progressive
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cell loss outside of dopaminergic neurons in substantia nigra results in nonmotor
symptoms of PD that have a great impact on patient quality of life. These nonmotor
symptoms include depression, anxiety, disruption of sleep, postural hypotension,
sexual dysfunction, constipation and urinary urgency. Cognitive impairment can be
seen early in PD with abnormalities in attention, concentration and visuo-spatial ori-
entation (Dujardin et al., 2001; Uc et al., 2005). Dementia develops in 30% to 70%
of patients with PD, becoming an increasing cause of disability over time (Aarsland
et al., 2005).

The most common oral manifestations of PD — xerostomia, burning mouth
and mucositis — are due to changes in salivatory flow. PD patients have a higher
incidence of angular cheilosis and candidiasis due to xerostomia, a side effect of
anti-parkinsonian medications rather than PD itself. Nakayama et al. (2004) found
that PD patients had more complains of chewing difficulty, denture discomfort
and problems with swallowing than controls. They also had fewer of their own
teeth, and fewer PD patients cleaned their dentures every day compared to controls.
Forty-seven percent of PD patients have difficulty performing oral hygiene due to
diminished motor function (Rajput, 1994). Despite xerostomia, patients with PD are
not at higher risk for caries (Fukayo et al., 2003).

The diagnosis of idiopathic PD is clinical, based on excluding cases of secondary
parkinsonism and atypical parkinsonian syndromes. Currently, no neuroprotective
treatment is available for PD. A number of medications are available for symp-
tomatic treatment. The aim of the treatment is to provide reasonable symptom con-
trol with a minimum of side effects. In early stages of PD, selegiline, amantadine
and anticholinergics have a mild symptomatic benefit. Amantadine is an antiviral
drug that improves all PD symptoms. Its exact mechanism of action is unclear but it
may augment dopaminergic activity. Side effects of amantadine include xerostomia,
urinary hesitancy, leg edema and livedo reticularis. Selegiline blocks monoamine
oxidase type B in the brain, one of the two enzymes responsible for metabolizing
dopamine in the synaptic cleft, thereby prolonging the effect of dopamine. Its com-
mon side effects are insomnia and agitation, thus it is usually taken in the morning.
Anticholinergics, such as trihexyphenidil hydrochloride (Artane) and benztropine
(Cogentin), may occasionally relieve tremor resistant to other medications. Their
common side effects include xerostomia, urinary retention, constipation, confusion
and blurred vision. When PD symptoms progress and become more disabling, the
mainstay of treatment becomes direct or indirect replacement of dopamine by either
giving its precursor, levodopa (since dopamine itself does not cross the blood—brain
barrier) or using a direct-acting dopamine agonist (DA) to stimulate postsynaptic
dopamine receptors. Four dopamine agonists are available in the United States: two
ergot-derived (bromocriptine and pergolide) and two nonergot derived (pramipexole
and ropinirole). All four have similar side effects which include orthostatic hypoten-
sion, dizziness, leg edema and sleep attacks. The use of pergolide has been reduced
due to recent reports of heart valvular disease in its users (Zanettini et al., 2007).

Available since 1961, levodopa remains the most effective medication for PD.
When used alone, dopa-decarboxylase converts much of it into dopamine in periph-
eral tissue, causing skin flushing, nausea and vomiting. Therefore, levodopa is
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typically given in conjunction with the decarboxylase inhibitor carbidopa, which
prevents peripheral conversion of levodopa before it reaches the blood-brain bar-
rier. Levodopa given 3—4 times per day produces stable benefit in PD symptoms.
Common side effects of levodopa are orthostatic hypotension, nausea, confusion,
hallucinations and motor fluctuations. Within the first 5 years of treatment, at least
half of the patients treated with levodopa develop motor fluctuations. These take
several forms including end-of-dose wearing off and peak-dose dyskinesias. The
pathogenesis of fluctuations is multifactorial and not completely understood. Up to
56% patients may experience dyskinesias, involuntary, random, quick “dance-like”
movements at the peak dose of the levodopa effect (Blanchet et al., 1996). Risk
factors for developing dyskinesias are younger age of PD onset and higher daily
levodopa dose. Any body part can be affected, and neck or mouth involvement is
common. Dyskinetic movements of the head consist of jaw closing and opening,
lip pursing and smacking and lateral flexion of the neck and can pose challenges
for prosthodontits and restorative dentists. As PD progresses, each dose of lev-
odopa typically lasts for shorter period of time and patients note a gradual return
of tremor, bradykinesia and sometimes anxiety prior to the next dose, heralding the
end-of-dose wearing off phenomena.

Due to advances in imaging and surgical techniques, stereotactic surgery has
become an increasingly important part of PD treatment over the past 15 years. Three
neuroanatomic targets are considered: thalamus, globus pallidus and subthalamic
nucleus. In each location, the surgical procedure can be performed by lesioning
or insertion of a deep brain stimulator. Thalamotomy is now rarely used. Pallidal
and subthalamic nucleus surgery has been increasingly popular, improving patients
“off” times on average by 40% and 70% respectively and decreasing dyskinesias
(Volkmann et al., 2001). Postoperative complications include dysarthria, dysphagia,
bladder urgency and neuropsychiatric complications such as depression, agitation
and permanent cognitive changes (Rodriquez-Oroz et al., 2005). Transplantation of
human embryonic dopaminergic neurons into the basal ganglia has recently been
tested in clinical trials. No consistent benefit has been seen, and the procedure is
currently not recommended for widespread use (Olanow et al., 2003).

Dental treatment of patients with PD requires some special precautions. Patients
with PD are not at higher risk for medical emergencies than other age-matched
elderly patients, but they require significant modification of treatment plans to
accommodate their physical problems (Collins, 1990; Alexander & Gage, 2000). It
would be best to see them in the morning and keep appointments as short as possible.
Ideally, PD patient should have taken their levodopa dose 60-90 minutes before
the appointment so that the treatment can be provided at the peak of the dose.
Procedures most likely will take longer than usual to accomplish. Emphasis on
preventive measures and early interventions to avoid extensive procedures is wise.
Preventive measures and treatment plans should be compatible with the patient’s
physical, cognitive and behavioral abilities. Clear communication with the patient,
caregivers and health care providers is pivotal. Also, emphasis should be placed
on dental health education and guidance on maintaining oral hygiene (Clifford
& Finnerty, 1995). Dentists can recommend the use of electric toothbrushes and



84 N.M. Browner, S. Frucht

dental products designed for patients with dry mouth. Late in the disease, patients
may become homebound or confined to long-term nursing care, requiring dental
care to be provided at the patient’s location by a mobile dental practice. The dental
management of PD patients can be successful when a multidisciplinary approach is
followed, including a dietician and speech therapist.

Secondary parkinsonism is usually due to toxins, drugs, vascular disease,
trauma, endocrine disorders, normal pressure hydrocephalus or infection. Expo-
sure to dopamine depleting agents such as atypical and typical neuroleptics,
calcium channel blockers, valproic acid and lithium is a relatively common cause
of drug-induced parkinsonism. A recent study in Minnesota to determine the
incidence of parkinsonism found that 20% of cases were drug-induced (Bower,
Maraganore, & McDonnell, 1999). Symptoms are reversible soon after the offend-
ing medication is stopped. Environmental causes of parkinsonism include very rare
cases of manganese poisonings, carbon monoxide and 1-methyl-4-phenyl-1,2,3,6-
tetrahydropyridine (MTPT) exposure (Langston et al., 1999; Tanner, 1992). A few
cases of postencephalitic parkinsonism were reported in association with West Nile
virus and Japanese encephalitis (Sejvar et al., 2003, Pradhan et al., 1999).

Atypical Parkinsonism

The atypical parkinsonian disorders, also known as parkinson-plus syndromes,
are characterized by rapidly evolving parkinsonism, poor or transient respond
to levodopa, impaired eye movements, early dementia, early dysarthria (slurred
speech) and dysphagia (problems with swallowing) and associated dysfunction
of other part of nervous system (pyramidal, cerebellar, autonomic nervous sys-
tem), usually not seen in PD (Table 5.2). Like other neurodegenerative disor-
ders, the pathogenesis of the parkinson-plus syndromes relates to aggregation of

Table 5.2 Diagnosis of Parkinson’s Disease
1. Characteristics of Parkinson’s disease

a. Rest tremor

b. Bradykinesia

c. Cogwheel rigidity

d. Asymmetry of symptom onset
e. Positive response to levodopa

II. Features suggestive alternative diagnosis

a. Dementia preceding motor symptoms or in the first year

b. Prominent postural instability in the first 3 years after symptoms onset

c. Autonomic nervous system dysfunction

d. Oculomotor abnormalities

e. Documentation of condition known to produce parkinsonism and plausibly connected to
the patient’s symptoms (such as suitably located focal brain lesion or neuroleptic use within
the past 6 months)
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intracellular proteins. These include alpha-synuclein and tau protein aggregates.
Synucleinopathies include diseases with Lewy body inclusions, such as PD and
dementia with Lewy bodies (DLB) and diseases characterized by glial cytoplas-
mic inclusions, such as multiple system atrophy (MSA). The tauopathies include
progressive supranuclear palsy (PSP), corticobasal degeneration (CBD) and fronto-
temporal dementia with parkinsonism linked to chromosome 17.

Progressive Supranuclear Palsy

PSP was first described by Steele, Richardson and Olszewski in 1964. About
6% of all parkinsonian patients evaluated in specialty clinics fulfilled the clinical
criteria for PSP. The average incidence has been estimated to be 5.3 new cases
per 100,000 person-year (Bower et al., 1997) and prevalence —1.39 per 100,000
(Golbe et al., 1988). Like PD, PSP occurs more often in men, but its onset in the
seventh decade is about 10 years later than the typical onset of PD. PSP can be dis-
tinguished from PD by its limited response to levodopa, impaired vertical eye move-
ments, early onset of dysarthria and dysphagia, as well as postural instability. The
first presentation of PSP is usually falls, whereas falls occur in later stages of PD.
Progressive dysphagia causes most patients to modify their diet, and some eventu-
ally need a gastrostomy to maintain adequate nutrition. Dystonia is uncommon, but
if present blepharospasm is the most common form of dystonia in PSP. PSP patients
also experience “apraxia of eyelid opening”, which consists of brief episodes of
inability to open the eyes spontaneously on command after the eyes were closed for
a few seconds. Its relentlessly progressive course leads to death, usually from aspira-
tion, within 5-8 years. Early onset, presence of falls, slowness and early downward
gaze palsy correlates with rapid progression (Santacruz et al., 1998).

Multiple System Atrophy

MSA is a parkinsonian syndrome admixed with varying combination of autonomic
nervous system dysfunction, cerebellar, pyramidal and lower motor neuron signs.
The average annual incidence is 3.0 cases per 100,000 and prevalence is 4.4 per
100,000 (Bower et al., 1997; Schrag et al., 1999). MSA appears to be more com-
mon in men, with first symptoms beginning in the sixth decade; death usually
occurs 7-8 years after the initial symptom and approximately 4 years after the onset
of neurologic impairment. Features that are helpful in differentiating MSA from
other parkinsonian disorders are early-onset falling, orthostatic hypotension, severe
dysarthria and dysphonia, excessive snoring and sleep apnea, respiratory stridor,
hyperreflexia and extensor plantar responses. Clinicians differentiate three types of
MSA, depending on which system dysfunction predominates in the clinical picture:
parkinsonism (MSA-P), cerebellar syndrome (MSA-C) or autonomic dysfunction
(MSA-A). In one study of 59 patients with MSA, the survival was poorestin MSA-A
type, followed by MSA-C and MSA-P types (Saito et al., 1994). About two-thirds
of MSA patients respond to levodopa although there is no difference in survival in
levodopa responders compared to non-responders.
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Corticobasal Degeneration

CBD is an atypical parkinsonian syndrome that usually presents in the seventh
decade and never before the age of 45. The most striking features of CBD include
marked asymmetry of involvement, unilateral focal rigidity, dystonia (abnormal
muscle tone) of the arm and leg and cortical signs, mainly limb apraxia. In some
cases, patients develop “alien limb” phenomena, characterized by spontaneous arm
levitation (Litvan et al., 1999). As the disease progresses, the arm and leg become
functionally impaired and useless, in combination with increased tone leading to
contractures. Infrequently, CBD patients have ophthalmoparesis. Cognitive impair-
ment is also present with depression, apathy, irritability and agitation. Patients with
CBD rarely benefit from levodopa. The average survival is 7-8 years.

Dementia with Lewy Bodies

DLB is increasingly recognized as a distinct neurodegenerative disorder with vari-
able clinical presentations. Currently, DLB has emerged as the second most common
cause of degenerative dementia in the elderly. It clinically overlaps with both PD and
AD. Patients with DLB exhibit fluctuating cognitive impairment with pronounced
variation in alertness and attention. They may experience recurrent visual halluci-
nation and delusions unrelated to medication’s side effects. DLB patients usually
have symmetric parkinsonism. Dysarthria, dysphagia and falls develop earlier than
in PD (Litvan et al., 1998). The distinction between PD with dementia (20% of
all PD patients) and DLB remains unclear and is arbitrarily based on occurrence
of dementia and parkinsonism within 1 year of DLB symptoms onset (McKeith
et al., 2005).

No curative therapies are available for atypical parkinsonian syndromes.
Levodopa may be helpful in MSA and DLB cases, and the dose of medication is
usually increased cautiously due to possible worsening of orthostatic hypotension.
Botulinum toxin injections may be helpful in dystonia associated with CBD or PSP.
Dysphagia is managed by utilizing straws, food thickeners, soft processed food and
percutaneous endoscopic gastroscopy. Patients with atypical parkinsonism require
multiple social services and may eventually require nursing home placement.

Hyperkinetic Movement Disorders

The clinical presentation and nomenclature of the hyperkinetic movements is exten-
sive, and following the format of this chapter, we will focus on hyperkinetic move-
ment disorders of the orofacial and cervical region which dentists may encounter
during their regular office visits. Dentists might be the first medical professionals to
recognize the development of involuntary movements in the orofacial region. The
hyperkinetic movement disorders discussed in this chapter include tremor, dystonia,
choreoathetosis and tics.
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Tremor

Tremor is the most common of all movement disorders, defined as involuntary rhyth-
mical oscillation of a body part. Tremor may exist as a manifestation of a single
clinical entity (e.g. essential tremor, physiological tremor) or may be a part of a
larger spectrum of symptoms constituting a disease state (PD).

Essential tremor (ET) is the most common of all tremor disorders and there-
fore probably the most common movement disorder. The stated prevalence is quite
variable, ranging from 1% to 22% of the older adult population (Findley, 2000).
Nearly 2% of individuals over 60 may be affected. Precise numbers are elusive as
many people have asymptomatic tremor or do not achieve the age at which the
tremor would become prominent enough for them to seek medical attention. ET is
a slowly progressive disorder mainly seen in later adulthood, but the first symptoms
can be seen as early as the second decade. ET most often affects the hands, and
affected individuals often complain of inability to sign checks, eat soup or pour
liquid due to hand tremor. Patients may show tongue tremor on protrusion, head
tremor of “yes—yes” or “no—no” type, and chin tremor. Legs and trunk may also be
involved. Voice disturbance is not uncommon in ET and is thought to be related
to vocal cord tremor. Tremor may improve with alcohol in some ET patients. The
pathophysiology of ET is poorly understood. It is considered to be a central tremor,
arising from central nervous system oscillators, the location of which is unknown
(Deuschl & Elble, 2000). Most specialists now use primidone as the first drug of
choice for ET, however only 40-50% of patients achieve improvement with prim-
idone. Beta-blockers, short acting propanolol or long acting Inderal were found to
be helpful in reducing tremor of ET (Koller et al., 2000a). Benzodiazepines and
short acting beta-blockers may reduce tremor prior to public appearances or other
stressful situations. In cases of medication resistant ET deep brain stimulation of
the vental intermediate nucleus of the thalamus showed marked improvement in
80-90% of patients (Koller et al., 2000b).

Dystonia

Dystonia is defined as a syndrome with sustained muscle contractions frequently
causing twisting and repetitive movements or abnormal postures (Fahn et al., 1998).
An additional characteristic feature of dystonia is its responsiveness to sensory
input. The “geste antagoniste” or sensory trick describes a touch or sensory maneu-
ver that, when applied, reduces or eliminates the dystonia. There are several ways
to classify dystonia. Dystonia is classified by the age of onset: (childhood form
and adolescence form, both with the age of onset less than 26 years, and adult
from) body distribution and etiology. Classification by body area includes focal
(involving a single body area), segmental (involving contiguous body areas) and
generalized (involving at least one leg, trunk and other body part) forms. Typically,
childhood-onset dystonia starts in the lower extremities, with spread to other body
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parts to become generalized within 5 years. In contrast, in adults focal dystonias
predominate and often begin in the upper body (arm, neck or face). Dystonia rarely
becomes generalized in adults (Geene et al., 1995). The prevalence of primary
generalized dystonia was reported at 3—4 persons per 100,000 in Rochester, Min-
nesota (Nutt et al., 1988). Focal dystonia is approximately 10 times more frequent
with prevalence figures ranging from 6 to 225 cases per 100, 000 persons (Bress-
man, 2000). With rare exceptions, adult-onset dystonias are idiopathic and sporadic
in inheritance. Currently, 13 genetic forms of dystonia have been described (Segawa
etal., 1976; Kramer et al., 1999; Waddy et al., 1991). Many of them have additional
neurologic findings, including parkinsonism, myoclonus, chorea and spasticity. Of
these, only one mutation — DYT 1 — responsible for early-onset autosomal domi-
nant form of generalized dystonia is available for commercial screening. DYT]1 is a
mutation on gene 9q34 representing a CAG deletion within the coding area for the
protein torsin A (Bressman et al., 2000).

The pathophysiology of dystonia is not well understood, and currently, the physi-
ologic inhibitory control of the basal ganglia over the thalamus and cortex is thought
to be defective. Dystonia may involve any part of the body, but it has a predilec-
tion for head and neck musculature. Blepharospasm is a focal dystonia character-
ized by involuntary, forceful, bilateral eye closure. Clinical manifestations include
increased blinking and spasms under conditions of bright light or stress. This may
be infrequent and asymptomatic or sustained causing functional blindness. When
blepharospasm coexists with other focal dystonia of the head and neck, it is referred
to as Meige syndrome. Oromandibular dystonia (OMD) and facial dystonia are char-
acterized by involuntary movements involving masticatory, lingual and pharyngeal
muscles, causing painful spasms, and twisting and jerky movements. Lip retraction,
grimacing and tongue protrusion may interfere with food intake as food is pushed
out of the mouth. Dystonia may rarely involve pharyngeal muscles leading to dys-
phagia. Jaw dystonia causes involuntary jaw closure (trismus), jaw opening or lateral
deviation. Involuntary jaw closure with trismus causes teeth grinding or clenching
and may be so forceful as to cause tooth wear and loss. In one case, rupture of the
lingual frenum with hematoma and swelling required urgent evaluation (Blanchet
et al., 2005). Patient often use sensory tricks by holding a seed or candy in the
mouth, placing a straw or a piece of plastic between the maxillary and mandibular
molars on one side, or light touch on a tooth or chin to reduce the intensity of the
dystonic spasms.

The most common focal dystonia in adults is torticollis, better termed cervical
dystonia. Cervical dystonia presents as a sustained abnormal head posture, some-
times associated with superimposed clonic movements, produced by simultaneous
contraction of agonists and antagonists muscle groups. There are several well-
recognized head postures including horizontal rotary torticollis with the head turned
either left or right, laterocollis, with the ear deviated laterally to the shoulder, antero-
collis with the head flexed, or retrocollis with the head extended. Many patients have
several patterns of head movement. Dystonia is a dynamic disorder that changes
in severity depending on activity or posture. An example of this is writer’s cramp,
dystonia of the hand and arm, which is present during the action of writing and not at
any other activity. Another example of task-specific dystonia is occupational facial
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dystonia of woodwind and brass musicians, called embouchure dystonia, involving
lips, tongue, or jaw that affects musicians only during the act of playing their instru-
ments, and is absent during other activities such as speaking and eating.

No curative therapy is available for dystonia, and treatment iS symptomatic.
Treatment includes medications, chemodenervation with botulinum toxin and
surgery. About 50-85 percent of patients with focal dystonia of the face and
neck are successfully treated with botulinum toxin injections (Jost & Kohl, 2001).
It is considered the treatment of choice for many focal dystonias, including OMD
with bruxism. Several classes of medication are used including high doses of
anticholinergic drugs, baclofen, tetrabenazine and clonazepam (Jankovic, 2004).
In general, medications are used for generalized dystonia or as an adjunct to
botulinum toxin injections in focal dystonias. Clonazepam is a benzodiazepine
reported in uncontrolled studies to improve symptoms of dystonia in approxi-
mately one-fifth of patients at doses ranging from 1.5 mg to 12 mg per day (Greene
et al., 1988). Surgical intervention such as deep brain stimulation of the bilateral
globus pallidus is reserved for patients with intractable symptoms and is currently
used primarily in patient with generalized dystonia (Lozano & Abosch, 2004).
Dentists and prosthodontists are often a key member of the management of oral
dystonias. For cases of jaw-closing dystonia clearly responsive to sensory trick, a
simple bite-raising soft device fitting between the molars to prevent jaw closure by
a few millimeters can improve function (Frucht et al., 1999; Lo et al., 2007). Such
devices should be introduced early to prevent tooth wear and temporomandibular
joint dysfunction.

Tardive Dyskinesia

Dyskinesia is a general term referring to abnormal involuntary movements. The
term tardive dyskinesia (TD) refers to abnormal movements seen as a complication
of long-term dopamine receptor antagonist therapy, mainly presenting with rapid
stereotypic repetitive movements of oral, buccal and lingual areas. Oro-buccal dysk-
inesias consist of chewing motions, smacking and licking of the lips, tongue protru-
sion or constant writhing movements of the tongue when the mouth is held open,
which may lead to tongue hypertrophy. Macroglossia is a common clinical sign
of TD. The rhythmicity and coordinated pattern of movements is striking. Patients
are often unaware of the movements. Dyskinesias may also be accompanied by a
feeling of restlessness when patients cannot stay still during the dental procedure,
along with constant movements of the fingers, toes and pelvis.

Previous or current exposure to a dopamine receptor blocking (DRB) agent
(neuroleptics, metoclopramide, prochlorperazine, etc.) causes TD. The mechanism
of TD is not well understood, but currently it is thought that dopamine receptor
blockers lead to hypersensitivity of remaining dopamine receptors. Epidemiological
studies examining the prevalence of TD have been confounded by factors that affect
the detection of the abnormal involuntary movements as well as the variables that
affect the prognosis of these movements. Therefore, it is not surprising to find a
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wide range of prevalence estimations from 0.5% to 65% in the literature (Kane &
Smith 1982, Jeste & Wyatt 1982). Kane et al. (1986) showed that the cumulative
incidence of TD increases linearly with increasing duration of neuroleptic expo-
sure at least for the first 4-5 years of such exposure. The cumulative incidence
of presumptive TD was 6.3% after 1 year of neuroleptic exposure, 11.5% after
2 years, 13.7% after 3 years and 17.5% after 4 years (Chakos et al., 1996). African-
Americans are more susceptible to TD than European-Americans. Females are more
susceptible, especially in the older population.

It is important to remember that if a patient presents with symptoms of TD and
is still on an offending medication, the abrupt discontinuation of the medication
may lead to worsening of the symptoms. Rather gradual decrease of the dose to
complete discontinuation is a better approach. The movements sometimes persist
long after the exposure to neuroleptics. Earlier detection and discontinuation of the
offending dopamine receptor blocker increases the chance for clinical remission,
thus detection of the stereotypical lip and tongue movements at the dentists’ office
should be immediately reported to the primary care physician. If neuroleptics
cannot be discontinued, or TD persists after offending medication is discontinued,
dopamine depletors like tetrabenazine or reserpine can be helpful in minimizing the
movements and allowing the brain to heal.

Several case reports describe certain dental conditions, especially edentulousness
and poor fitting prostheses as a possible cause for orofacial dyskinesias; however,
conclusions regarding the existence of a “dental” subtype of orofacial dystonia are
difficult to draw (Koller, 1983; Sutcher et al., 1971; Sankhla et al., 1998; Schrag
etal., 1999).

Edentulous Dyskinesia

Edentulousness is thought to be a common cause of oral dyskinesia, although the
number of studies on this association is surprisingly low. Koller (1983) compared
75 consecutive edentulous subjects to 75 age-matched controls with natural teeth.
Twelve (16%) of the edentulous subjects had oral dyskinesia, whereas none of the
control subjects were affected. Stereotyped smacking and pursing of the lips, lateral
deviation and protrusion of the tongue, and occasionally lateral deviation and protru-
sion of the jaw have been documented. Unlike drug-induced dyskinesias, the move-
ments observed were always confined to the oral region and never dystonic, and no
tongue movements were recorded when the mouth was open. Sutcher et al. (1971)
argued that edentulousness (along with incorrect occlusions produced by inadequate
dentures) chronically distort most of the peripheral proprioceptive input from the
stomatognatic system necessary for central sensorimotor integration, thereby pro-
moting dyskinesia. Sutcher et al. (1971) reported improvement in four patients after
unconventional prosthethic therapy, the benefit of which was repeated anecdotally
in a few other cases (Sutcher et al., 1998; Lauciello & Appelbaum, 1977; Kelleher
et al., 1998).
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Dental Procedure-Related Dystonia

Peripheral trauma precipitating focal dystonia is well recognized and occurs in up
to 20% of patients with limb and cervical dystonia, blepharospasm and idiopathic
torsion dystonia. Dental intervention represents a peripheral iatrogenic injury to the
lower face, and in rare case reports have been implicated as a trigger of oromandi-
bular dystonia (Sankhla et al., 1998; Schrag et al., 1999). The mean latency between
the insult and the onset of the movement disorder was less than 3 months, most
within hours or days. None of 35 patients reported had ever taken antipsychotic
medications, showed brain lesions in basal ganglia or reported a family member
with focal dystonia. A coincidence or unmasking effect by the dental procedure
of a latent movement disorder cannot be entirely ruled out, nor can a psychogenic
disorder.

Chorea

Chorea, derived from the Latin choreus meaning “dance”, refers to irregular, rapid,
nonsustained movements that flow from one body part to another. The movements
are unpredictable in timing, direction and distribution. They often involve the lower
and upper part of the face and present with brow frowning, winking, lip twitch-
ing and pursing. Sometimes patients are unable to maintain sustained contractions,
which presents as inability to keep the tongue protruded or dropping objects due
to inability to sustain a tight grip. Chorea is a clinical hallmark of Huntington’s
disease, an autosomal-dominant neurodegenerative disorder associated with CAG
trinucleotide repeats in the IT 15 gene on the short arm of chromosome 4. About
10% of HD cases develop before age 20, but the typical peak age at onset occurs
in the fourth or fifth decade. The estimated prevalence of HD in the United States
is 2-10 per 100,000 population (Kokmen et al., 1994). Chorea rarely requires treat-
ment, and cognitive impairment and psychiatric symptoms are the main causes of
patient disability. Dental treatment of patients with HD is hindered by involuntary
mouth and jaw movements. Timing and patience may allow a procedure without
sedation; however, sedation cannot always be avoided, especially when the extensive
procedures are necessary (Bradford et al., 2004; Feeney, 1985).

Tics

Tics can occur as a primary disorder or secondary to an identifiable etiology. Tics
occur in children with developmental and chromosomal abnormalities. They also
may be associated with infections (encephalitis, Sydneham’s chorea, neurosyphilis),
drugs (amphetamines, levodopa, antipsychotics), toxins (carbon monoxide), neuro-
degenerative diseases (Huntington’s disease, Wilson’s disease, tuberous sclerosis),
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and head trauma. Although there are many causes of tics, motor and vocal tics are
most often associated with Gilles de la Tourette’s syndrome (GTS).

GTS is a clinically heterogeneous disorder in which patients manifest a wide
spectrum of involuntary movements (motor tics), noises (vocal tics) and behav-
ioral problems. Tics are usually preceded by a sensory urge to move the affected
body part. Although the tics can be suppressed voluntarily, the sensory urge builds,
resulting in a flurry of tics in rapid succession. Tics are less frequent when the
patient is relaxed or concentrating on an enjoyable activity, while stress and anxiety
often precipitate and increase the magnitude of tics. Stress and demands of a den-
tal treatment visit may exacerbate tics. Stress can be minimized by dividing dental
procedures into small segments and permitting the patient to control the pace of the
treatment, allowing the patient to get up, or halt briefly the procedure to dissipate
the tension that builds up from the need to suppress the tics.

Motor tics are stereotypic, repetitive movements that may be simple or complex.
Examples of simple motor tics include eye blinking, eye rolling, shoulder shrug, lip
smacking or lip licking, facial twitching or simultaneous contraction of the lower
face and eye blinking, neck jerks, rapid flexion and extension of the arms, hands,
trunk or legs. Complex motor tics appear as semi-purposeful movements such as
touching oneself or others, hitting the wall, bending to touch the floor, imitating the
movements of others (echopraxia) and gesturing obscenely. Vocal tics are analogous
to motor tics: simple vocal tics consist of unintelligible sounds such as sniffs, grunts
squeaks or shouts, and complex vocal tics consist of words and phrases that are out
of context and include phenomena such as repeating one’s own words (palilalia),
repeating the words of others (echolalia) and using obscene words (coprolalia).
Despite popular belief, the presence of coprolalia is rare, affecting less than 10%
of patients with GTS (Singer, 1997).

Chronic oral tics may cause severe oral and dental complications. In approxi-
mately 20% of patients, tics consist of jaw thrusting, repeat mouth opening, tooth-
clicking, bruxism, orofacial pain and dysfunction of the TMJ (Riley & Lang, 1989).
Perioral movements may be so severe as to lead to loosening and exfoliation of the
permanent teeth due to severe bruxism and the development of chronic non-healing
lip and mucosal ulcers. Compulsive touching and manipulation of the oral structures
is another common problem. If extreme, it can lead to abraded and friable gingiva
and self-extraction of permanent teeth (Woody & Eisenhauer, 1986).

The lifetime prevalence of GTS is unknown, but it is currently estimated at
0.5 per 1000. This rate is probably a gross underestimate because many cases are
mild and do not come to medical attention. Boys are affected more commonly than
girls (4:1) (Comings et al., 1990). The mean age at onset is 7 years, and 99% of
patients have symptoms before the age of 11 years. GTS has been considered a
genetic disorder based on the clinical observation that several generations in one
family may be affected. However, the lack of complete concordance in monozy-
gotic twins (only 53% compared to dizigotic twin at 8%), suggests that additional
factors contribute to the phenotypic expression of GTS. The etiology of the disorder
remains unknown. Current models of GTS suggest dysregulation in corticothala-
mocortical circuitry with abnormal activation and poor suppression of a particular
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group of striatal neurons leading to the production of stereotyped patterned move-
ments or tics (Mink, 2001).

Obsessive-compulsive disorder (OCD) is a common finding in patient with
GTS. More than 25% of pediatrics patients and between 50% and 90% adult
GTS patients have obsessive-compulsive symptoms of such magnitude as to also
qualify for a diagnosis of OCD. Attention deficit-hyperactivity disorder, charac-
terized by inattention and impulsivity, is observed in 50-60% of children with
GTS. Patient with GTS are usually able to function normally with appropriate
counseling. Medications are reserved for those whose symptoms impair psychoso-
cial, educational or occupational functioning. The antipsychotics haloperidol and
pimozide are frequently prescribed to decrease the number and intensity of motor
and vocal tics but are ineffective at controlling behavioral problems of ADHD
and OCD. Chemodenervation of particular muscle groups with botulinum toxin
injections ameliorates not only the involuntary movements but also the premonitory
sensory component (Kwak et al., 2000). ADHD is treated with CNS stimulants
such as methylphenidate (Ritalin), control-released methylphenidate (Concerta),
dexmethylphenidate (Focalin) and a combination of dextroamphetamine and
levoamphetamine (Adderall). Initial concern that stimulants could unmask or
exacerbate motor and vocal tics in up to 25% of GTS patients now has been
allayed by ample evidence that worsening of the tics is not frequent and usually
mild and transient (Kurlan, 2003). Strattera, a norepinephrine reuptake inhibitor,
is the only nonstimulant medication used for treatment of the ADHD. Clonidine
and guanfacine, the alpha—2 agonists, improve symptoms of ADHD and of impulse
control problems. OCD is treated with the selective serotonergic reuptake inhibitors.
Surgical treatment of GTS is controversial. The overall experience of stereotactic
ablative surgery in the treatment of tics has been rather disappointing. Increasing
reports have provided evidence that deep brain stimulation involving thalamus,
globus pallidum or other targets could be beneficial to treat severe medically
uncontrollable tics (Ackermans et al., 2006; Shahed et al., 2007) A few reports
described the contribution of the dentist to the management of the orofacial aspects
of GTS (Woody & Eisenhauer, 1986; Friedlander & Cummings, 1992; Leksell &
Edvardson, 2005). These cases mainly described the application of dental splints
against self-mutilation. A major focus should be on preventive measures, so that
extensive treatments can be avoided. If extensive treatments are necessary, one
should keep in mind that nitric oxide sedation causes exacerbation of tics and intra-
venous sedation with midazolam can be used for extensive procedures (Yoshikawa
et al., 2002).

Concluding Remarks

From our review, it can be gathered that the described movement disorders can have
a profound impact on the provision of oral health care services. Many have facial
manifestations as a part of their presentation, and several conditions exclusively
affect the oro-facial area. Movements in the oro-facial region can be due to either
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the disorder itself or secondary to the medications that are being used to alleviate
the disorder. By understanding the pathogenesis of the disease, the limitations and
problems facing the patients, and the side effects of the drugs used to control the
disease, dental offices can effectively manage these patients with less apprehension
and stress.
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Chapter 6
Cognitive Impairment

James M. Noble and Nikolaos Scarmeas

Introduction

Cognitive disorders become more prevalent with age, are medically refractory,
reduce life expectancy, and significantly impact effective health interventions in the
elderly. As the population ages in the next few decades, the number of patients with
cognitive impairment and dementia, most frequently Alzheimer disease (AD), will
increase dramatically (Hebert et al. 2003). Oral health problems including periodon-
tal disease, caries, edentulism, and infrequent preventative care also become more
prevalent among the elderly. Behaviors associated with cognitive disorders may
impact access to appropriate oral health care measures and worsen dental health.
Conversely, poor oral health can lead to changes in dietary preference, malnutri-
tion in late life, and may further contribute to dementia. In this chapter, we review
barriers to appropriate oral health care and intervention strategies relevant to older
patients with cognitive disorders.

Review of Common Diagnoses with Cognitive Impairment

Dementia is the most common cognitive disorder to manifest with advanced age
and is defined based on the Diagnostic and Statistical Manual 4th edition (DSM-
IV) as cognitive impairment leading to social or occupational dysfunction (Small
and Mayeux 2005). Current estimates suggest 24 million people have dementia
worldwide. This number will jump to more than 80 million by the year 2040, and
areas with rapid development and dense population such as China, India, and Latin
America will be most affected (ADI 2006). AD is the most common type of demen-
tia, followed by vascular dementia (VaD), dementia with Lewy bodies (DLB), and
dementia with Parkinson disease (PDD), and the group of frontotemporal dementias
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(FTD). In this chapter we briefly review common dementias as well as the neu-
ropsychiatric attributes of other cognitive disorders affecting an aging population,
including Huntington disease (HD), the complex picture of normal pressure hydro-
cephalus (NPH), HIV and other infections, nutritionally related dementias, and the
rare prion diseases.

Alzheimer Disease

Alzheimer disease (AD) is the most common form of dementia, representing
60-70% of all patients with dementia. The prevalence increases with age from
5% in the seventh decade to 50% by the tenth decade of life (Gurland et al. 1999;
Mayeux 2003b). Recent estimates suggest that in the United States alone, the num-
ber of patients affected by AD will jump from 5.1 million in 2010 to 13.2 million
by 2050 (Hebert et al. 2003). Current worldwide estimates of Alzheimer disease
are 18 million people with an expected doubling to 35 million by 2025; 70% will
live in developing nations (Vas et al. 2001). The disease has a slow, insidious
onset, initially affecting short-term memory with evidence of other higher cognitive
dysfunction including language disturbance, inattention, disorientation, and visu-
ospatial difficulties (Cummings 2004). Mild cognitive impairment (MCI), a related
syndrome, represents a transitional stage in cognition different from normal aging.
Although it begins with one or more impaired cognitive domains without clear
functional impairment, MCI will proceed to dementia, most often AD, at a rate of
10-15% per year—much higher than that of “normal aging” (Hebert et al. 1995;
Gurland et al. 1999; Bruscoli and Lovestone 2004; Drachman 2006). Associated
psychiatric symptoms with AD can include depression, psychotic delusions (fixed
false beliefs which are often suspicious or paranoid in nature), hallucinations
(spontaneous perception of visual or auditory phenomena) (Scarmeas et al. 2005b),
disruptive behavioral symptoms (ranging from apathy and withdrawal to irritabil-
ity and anger) (Scarmeas et al. 2007), and sleep—wake cycle abnormalities. AD
typically progresses over a range of 3-9 years from the time of diagnosis to death
(Aronson et al. 1991; Heyman et al. 1996; Helmer et al. 2001; Wolfson et al. 2001;
Waring et al. 2005). Social and physical functions become progressively impaired
over this period. Ultimately, neglect of personal hygiene, including dressing,
bathing, clothing, and oral health become more prominent as the patient nears an
end stage, bedbound state. Death results from malnutrition, secondary infections,
and other complications associated with being bedbound, including pneumonia,
urinary tract infections, skin ulcers, and pulmonary emboli.

The pathologic hallmarks of brain deposition of neurofibrillary tangles and
neuritic plaques are thought to be related to abnormal processing of a neuronal
membrane protein, amyloid precursor protein, with excessive accumulation of beta-
amyloid. The cause remains unknown. In the sporadic form, which represents 98%
of all AD cases, studies suggest a complex interaction of environmental and vas-
cular factors with genetic risk factors, such as the apoE4 allele (Tang et al. 1998;
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Mayeux 2003a) and other possible loci (Rogaeva et al. 2007). Three genes are cur-
rently known to cause the rare familial AD cases (McKusick 2006).

Current treatment modalities for memory decline are limited to two classes of
medications. The most commonly prescribed are the acetylcholinesterase inhibitors
(donepezil, galantamine, and rivastigmine). The primary observed side effect of
these drugs include gastrointestinal distress including anorexia, nausea, vomiting,
and diarrhea. A newer medication, memantine, is an N-methyl-D-aspartate (NMDA)
receptor antagonist and is indicated for moderate to severe disease; its mechanism
is thought to be related to reducing glutamate excitotoxicity in the hippocampus.
Depression is most frequently targeted with selective serotonin reuptake inhibitors
(SSRIs). For behavioral features, atypical antipsychotics are used with varying tol-
erability and efficacy (Schneider et al. 2006a) and can have adverse side effects of
Parkinson-like or “extrapyramidal” symptoms. Several studies are currently under-
way investigating disease-modifying therapies which target cellular processing of
beta-amyloid.

Vascular Dementia

Vascular dementia is the second most common dementia in the United States and
probably the most common in East Asia. Pure VaD is likely infrequent and may
be more relevant as a contributing factor in patients with underlying coexisting
AD pathology. Cognitive dysfunction in vascular dementia patients is due to cere-
brovascular disease, as a constellation of clinically apparent strokes or as “silent”
events, affecting areas important to memory or executive function. Risk factors for
VaD are common to cardiovascular diseases and include unhealthy lifestyle choices
involving diet and infrequent exercise routines. Interestingly, many of the risk fac-
tors associated with vascular disease are increasingly recognized as having a strong
association with AD without vascular pathology (Luchsinger et al. 2005). Treat-
ment of VaD largely involves medications addressing the underlying risk factors
for stroke. Some patients may have a mixed picture of AD plus vascular disease,
and these patients may also be prescribed a similar regimen of medications target-
ing cognitive decline (such as cholinesterase inhibitors) and secondary psychiatric
symptoms (SSRIs or antipsychotics). Prognosis in this disease is widely varied and
depends largely on the burden of ischemic disease at the time of diagnosis as well as
the ability to control various lifelong vascular risk factors (Selnes and Vinters 2006).

Dementia with Lewy Bodies and Parkinson Disease Dementia

Dementia with Lewy bodies (DLB) is the third most common dementia among
elderly patients and is defined by poor cognition beginning within a year of the
onset of poor motor function, namely parkinsonism (classically a tetrad of rest
tremor, rigidity, bradykinesia, and postural and gait disturbance). Patients with DLB
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often have formed visual hallucinations, fluctuations in alertness and cognition,
and other cognitive problems including memory loss. Coexistent sleep disturbances
and autonomic signs (manifesting as orthostatic hypotension, arrhythmia, erectile
dysfunction, or constipation) further define this illness (McKeith et al. 2005). The
related disorder of Parkinson disease with dementia (PDD) is thought to be less
common (Miyasaki et al. 2006) and is distinguished from DLB by the appearance
of cognitive dysfunction several years after the onset of parkinsonism. PDD and
DLB are considered by some to be within a single clinical spectrum of parkinsonism
(Langston 2006; Lippa and Emre 2006). Pathologically, each disease is character-
ized by the presence of cortical intracytoplasmic inclusions called Lewy bodies. In
a substantial proportion of DLB patients, AD pathology insufficient to meet formal
criteria for AD may be found concomitant with Lewy bodies.

Treatment options are somewhat limited for DLB and PDD. The movement dis-
orders found in either disease can be refractory or less responsive to conventional
therapies, including levodopa or dopaminergic agonists, which target the basal gan-
glia system. Nonetheless, patients are often continued on these drugs in the hope
of some benefit. Memory disturbances are treated with cholinesterase inhibitors
used in AD; similarly behavioral disturbances are treated with SSRIs and atypical
antipsychotics, and sleep improvement is attempted with benzodiazepines or other
sedative-hypnotics (Burn 2006).

The Frontotemporal Dementias

Frontotemporal dementia is overall the fourth most common dementia, but may be
as frequent as AD in patients between ages 45 and 64; the mean age of onset is
approximately 10 years younger than AD (Scarmeas and Honig 2004). FTD is a
clinical spectrum, which can be divided into two broad categories: patients with
predominant language disturbance (either comprehension or expression of speech)
or frontal-executive dysfunction. The frontal-executive type is notable for behav-
ioral or personality changes with impaired insight contributing to abnormal social
conduct including impulsivity, joviality, hyper- or hypo-sexuality, and inattention
to personal hygiene. Patients may be inattentive and have difficulty planning or
executing sequences of a given task. Obsessive-compulsive behavior and depressed
mood are also common. “Utilization behavior,” or inappropriate unrestrained explo-
ration of the immediate environment, can be seen. Motor signs, parkinsonism, and
in rare cases motor neuron disease may be present as disease progresses. Relevant
to oral health, patients frequently demonstrate hyperorality, overeat, and develop
peculiar, sometimes regimented, diets and taste habituations, particularly to sweet
foods.

The pathologic characteristics can be thought of in two categories: those with
(1) excessive accumulation of intracellular tau (a microtubule binding protein) or
(2) the absence of tau, which is further subdivided into either TDP-43 protein-
positive or TDP-43 protein-negative pathology (Cairns et al. 2007). Familial cases
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are common and have been associated with mutations in tau or progranulin pro-
cessing (Huey et al. 2006). No definitive therapy to slow FTD progression currently
exists. Medications targeting psychiatric disturbances, mood, and behavioral control
include antipsychotics, SSRIs, and anxiolytics (Neary et al. 2005).

Normal Pressure Hydrocephalus

Dementia associated with hydrocephalus, more commonly known as NPH, is con-
sidered to be among the reversible dementias, but remains a rare and controversial
diagnosis (Curran and Lang 1994). Patients have a clinical triad of dementia often
clinically similar to AD, “magnetic” gait (feet are seemingly stuck to the floor), and
urinary incontinence. Formal diagnostic criteria are lacking but a response to one
or more of the clinical triad, most often gait (Bugalho and Guimaraes 2006), after
large volume cerebrospinal fluid lumbar drainage suggests the diagnosis. Even with
strict criteria, only one third have sustained response to treatment with ventricu-
loperitoneal shunt (Hebb and Cusimano 2001). Medications include those used in
other dementias such as cholinesterase inhibitors for memory, SSRIs for depression,
and atypical antipsychotics for behavioral disturbance. Anticholinergics for bladder
symptoms may be more frequently used in these patients and can further cloud the
diagnosis.

Other Cognitive Disorders

HIV-Associated Dementia

Approximately 1 million Americans and 39 million people worldwide are infected
with the human immunodeficiency virus (HIV). Dementia in HIV patients may
become increasingly more common given improved measures to control HIV
disease progression and persistent high disease transmission rates. Years ago HIV
supplanted neurosyphilis as the most common primary infectious dementia; today
neurosyphilis mostly occurs as an opportunistic infection in HIV patients. Current
estimates suggest that as many as 30% of HIV patients have some degree of
cognitive impairment and 10% of treated AIDS patients have dementia prior
to death (Ghafouri et al. 2006). Cognitive impairment in HIV/AIDS patients
can be caused by opportunistic infections affecting areas important to memory.
Common examples include involvement of cortical structures such as temporal
lobes and hippocampus with other viral infections, white matter changes with
either CNS lymphoma or progressive multifocal leukoencephalopathy (PML), and
basal ganglia lesions seen with toxoplamosis. Aside from these AIDS-defining
illnesses, direct infection of the central nervous system by HIV alone may be the
most common cause of cognitive impairment (Sevigny et al. 2005). Additionally,
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some HIV disease-modifying therapies have been associated with increased risk of
cerebrovascular disease (Subsai et al. 2006). The progression of each of these
disorders is variable and largely dependent on the course of the underlying
opportunistic infection or response of the patient to HIV treatments. As with
disorders described above, behavioral problems can be treated with antipsychotics.
Treatment strategies for memory deficits are limited but effective response to HIV
and opportunistic infectious treatments can lead to some recovery in cognitive
function.

Huntington Disease

Although uncommon relative to other cognitive disorders affecting an aging popu-
lation, Huntington disease affects an estimated 30,000 people in the United States
and is distinctive for several reasons: prominent choreiform movements and psychi-
atric manifestations, every patient has a known autosomal dominant genetic basis
for disease, and the widely variable age of onset from early childhood to late
adulthood, with potentially decades-long disease duration including a “presymp-
tomatic” stage (Grove et al. 2003; Fahn 2005). Age of onset and disease duration
are inversely related to the number of expansion repeats of polyglutamine within
the implicated gene for huntingtin protein. As with other diseases affecting cog-
nition, the end stage is phenotypically similar, including profound memory loss,
lack of social engagement, and severe rigidity, though distinguished by oculomo-
tor paresis and sometimes increasingly prominent chorea. No effective treatment
has been established; behavioral control can be targeted with antidepressants and
antipsychotics.

Dementia Related to Vitamin Deficiencies

Diets low in vitamin B12 (cobalamin) and thiamine are seen infrequently in the
general population, but persist in the elderly, alcoholics, and patients in developing
nations (Buchman 1996). Thiamine deficiency is not uncommon (Harper 2006) and
is associated with the Korsakoff amnestic syndrome. Chronic heavy alcohol expo-
sure can be independently neurotoxic, be associated with frequent head trauma, or
exacerbate symptomatic vitamin deficiency (Brust 2004). Cobalamin deficiency is
screened as a reversible dementia and, in the classic form of subacute combined
degeneration, can present with a mixture of cognitive, gait, and sensory dysfunction
due to abnormalities in myelin formation affecting signal conduction along CNS
white matter tracts (Green and Kinsella 1995). Folate, but not vitamin B6 or B12,
deficiency has been shown to be an independent risk factor for the development of
AD:; the proposed mechanism involves mediation in circulating homocysteine levels
(Luchsinger et al. 2007).
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Prion Diseases

Although frequently discussed in lay press, prion diseases such as Creutzfeldt—
Jakob disease (CJD) are exceedingly rare (Prusiner 2001). The most common
human prion disease, sporadic CJD, has an annual incidence of approximately 1 in
1,000,000. Familial variants related to prion protein mutations are even rarer. Fewer
than 200 cases of the less frequent new variant CJD (vCJD, associated with inges-
tion of beef from cows affected by bovine spongiform encephalopathy) have ever
been reported, and worldwide surveillance of vCJD and iatrogenic CJD (associated
with transmission of prion protein by transplanted tissue) suggests this syndrome
is on the decline since the late 1990s (Brown et al. 2006). Both types often have a
rapid unremitting dementia with seizures, no known effective treatment, and death
typically within a few months to a year from symptom onset.

Epidemiology of Oral Health Problems

Within the WHO policy framework, oral health is included as a major focus, along
with tobacco, physical activity, and nutrition, to “protect health throughout the life
course.” The onus given to the public health world is to: “Promote oral health among
older people and encourage women and men to retain their natural teeth for as
long as possible. Set culturally appropriate policy goals for oral health and provide
appropriate oral health promotion programmes and treatment services during the
life course” (Active Ageing: A Policy Framework 2002).

This initiative is no simple matter, and cognitive impairment in elderly patients
may make these objectives all the more challenging. The World Health Organization
(WHO) gave a recent worldwide population estimate of 600 million people over the
age of 60 with an expected doubling of that number by 2025 (UN 2003); three-
quarters will live in developing nations. As the population ages, the prevalence of
diseases associated with aging such as dementia will also increase. Until recently,
the epidemiology of elderly global dental health may have been understudied and
its prevalence underappreciated. Estimates of edentulism vary widely worldwide, do
not clearly follow socioeconomic patterns (Petersen and Yamamoto 2005), and may
be subject to non-uniform methods of ascertainment. Dental health in association
with dementia is also understudied; no prospective study has evaluated dental dis-
ease in dementia patients. Studies of nursing home patients and small community
studies represent our only available data (Chalmers et al. 2002; Nordenram and
Ljunggren 2002; Adam and Preston 2006; Rejnefelt et al. 2006).

In focusing on dental disease in the elderly, the first appropriate step is to iden-
tify the specific major oral health challenges in the aging population (Petersen
and Yamamoto 2005) and how these may restrict social interactions and indepen-
dence, lead to malnutrition and further dental disease, and ultimately contribute to
the development of cognitive dysfunction. Here we review the available literature
associating cognitive impairment and oral health and suggest appropriate steps for
effective intervention.
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Potential Mechanisms of Oral Health Contributing
to Cognitive Dysfunction

Edentulism Influencing Cognition via Altered Diet
or Other Mechanisms

Tooth loss in the elderly is a global health problem with prevalence as high as 78%
in some European countries; persons with low socioeconomic status are dispropor-
tionately affected (Petersen 2003). Tooth loss reflects the end stage of a number of
oral health diseases, alone or in combination, including caries, periodontal disease,
and oral cancers, and can significantly influence diet.

Tooth loss may lead to cognitive impairment through dietary changes. Patients
with tooth loss, even with dentures, have inadequate mechanisms for chewing (low
masticatory efficiency); a reported maximum load on natural teeth during chewing
is 815 kilograms (Anderson 1956) while a typical load by sustained dentures is
less than 2 kilograms (Yurkstas 1953). As a result, patients with tooth loss and low
masticatory efficiency tend to favor a diet low in fiber and essential micronutrients
(Sheiham and Steele 2001) and high in saturated fats and cholesterol, possibly due
to ease of chewing these foods relative to fiber-rich foods (Walls et al. 2000). These
dietary changes, adaptive to low masticatory efficiency, could increase the risk for
stroke and dementia. For example, certain dietary patterns, such as adherence to the
“Mediterranean diet,” characterized by high intake of fiber-rich foods and unsatu-
rated fatty acids, moderately high intake of fish, moderate intake of ethanol, low-
to-moderate intake of diary products, and low intake of meat, poultry, and saturated
fatty acids, may be protective against the development of AD (Scarmeas et al. 2006a;
Scarmeas et al. 2006b). Given differences in dietary profiles of the “Mediterranean
diet” and diet associated with edentulism, tooth loss and impaired masticatory effi-
ciency could lead to dietary habits increasing risk for AD; inadequate dentures could
further contribute to dietary restrictions. Indeed, this dietary pattern may instead be
confounded by a lifelong dietary habituation influenced by taste, economics, social
norms, or unhealthy lifestyle decisions associated with tooth loss; tobacco use has
been associated with tooth loss (Krall et al. 1999; Services 2000).

Cognitive impairment from tooth loss could arise not only via diet alteration.
Tooth loss alone has been associated with a higher risk for stroke (Joshipura
et al. 2003). Although the authors proposed that diet resulting from tooth loss
could have confounded results, a multivariate model suggested tooth loss had an
independent association with stroke. Dementia has been associated with mid-life
tooth loss also in a large cohort Swedish twin study (Gatz et al. 2006) and late-life
tooth loss in a Japanese case—control study (Kondo et al. 1994). Furthermore, a con-
trolled animal model suggested that in comparison to normal older rats, edentulous
older rats were significantly more likely to have poor spatial memory and decreased
stimulated acetylcholine release in the parietal cortex (Kato et al. 1997). The mech-
anism underlying this finding is unclear but the authors suggested that decreased
mastication-induced sensory stimulation leads to degeneration of secondary neurons
in the spatial pathway of the alveolar and trigeminal nerves (Gobel and Binck 1977;
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Gobel 1984) and, through cortical-brainstem circuits, possibly contribute to dimin-
ished cortical cholinergic function.

Poor dentition can alter diet, lead to decreased caloric intake, and cause pro-
nounced weight loss. A study of community-dwelling elders in the United States
identified edentulism as a risk factor for significant weight loss in a multivariate
model (Ritchie et al. 2000). Weight loss in the elderly population is a significant
health problem, and patients with dementia may be unrecognized by their caregivers
or themselves as being malnourished (Nightingale et al. 1996). Severely demented
patients may have prolonged periods of malnutrition until mechanical feedings or
calorie-dense dietary supplements are started once weight loss is recognized. Weight
loss or decrease in body mass index (BMI) in patients with dementia has been sig-
nificantly associated with increased mortality (Evans et al. 1991; Nielsen et al. 1991;
Wolf-Klein and Silverstone 1994; Cronin-Stubbs et al. 1997; Wang et al. 1997,
White 1998; White et al. 1998; Gambassi et al. 1999; Shatenstein et al. 2001;
Buchman et al. 2005; Faxen-Irving et al. 2005), higher amount of AD pathology
(Buchman et al. 2006), preceding the onset of AD (Johnson et al. 2006). Patients
with PD may have pronounced weight loss due to increased energy expenditure
related to tremor and muscle rigidity; weight loss can progress despite measures to
increase calorie and nutrient content in diet (Lorefat et al. 2006). Dental examina-
tions have not yet been a routine part of studies analyzing weight loss and demen-
tia. Micronutrient deficiencies, such as vitamin B12, thiamine (Hutton et al. 2002),
and folate deficiency (Nowjack-Raymer and Sheiham 2003), may also develop as a
result of edentulism and contribute to cognitive impairment. Independent of frank
dementia, deficiencies in folate, vitamin B6, and vitamin B12 have been associated
with cognitive impairment on neuropsychological testing (Elias et al. 2006).

Periodontal Disease, Stroke, and Cognitive Impairment

Periodontal disease is common in America (Machtei et al. 1992; Albandar 2002;
Burt 2005) and disproportionately affects men, blacks, and the elderly (Miller
et al. 1987; Beck et al. 1990; Machtei et al. 1992). Periodontal disease could impact
the overall health of the patient via complex mechanisms mediated by elevated
serum cytokines (Roberts et al. 1997; Wu et al. 2000b; Murata et al. 2001; D’ Aiuto
et al. 2004; Bretz et al. 2005; Bodet et al. 2006), and gene polymorphisms in these
cytokines associated with periodontitis (Brett et al. 2005; Agrawal et al. 2006; Babel
et al. 2006; Galicia et al. 2006; Kornman 2006). Cytokine elevations have also been
associated with cerebrovascular disease (Lalouschek et al. 2006) and AD (Strauss
et al. 1992; Wood et al. 1993; Iwamoto et al. 1994; Sheng et al. 1996; Duong
et al. 1997; McGeer et al. 2001; Schmidt et al. 2002; Weaver et al. 2002; Frank
et al. 2003; Engelhart et al. 2004), as well as risk factors common to both diseases
(Jager et al. 2007), and weight loss (Konsman and Dantzer 2001); similarly, AD has
also been linked to interleukin gene polymorphisms (Papassotiropoulos et al. 1999;
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McGeer and McGeer 2001; Rainero et al. 2004). The association of periodontal dis-
ease with systemic illness is reviewed in detail elsewhere in this book (Chapter 12).

Drawing upon this literature, it may be worthwhile to consider the influence of
periodontal disease on cognitive function. So far, epidemiologic data of periodontal
disease in patients with dementia are limited to a single case—control series which
suggested a higher prevalence of periodontitis in patients with dementia but possibly
as a late, reactive phenomena due to worse attention to hygiene and higher dental
plaque burden (Ship 1992). An attempt to associate periodontal disease and demen-
tia (Stein et al. 2006) suggested several potential mechanisms, and one plausible
mechanism is appearing. Elevation of systemic cytokines from chronic periodon-
titis could influence neurodegenerative change and adversely affect cerebrovascu-
lar disease risk. Periodontitis has already been directly linked to cerebrovascular
disease (Beck et al. 1996; Wu et al. 2000a; Joshipura et al. 2003; Beck and
Offenbacher 2005; Desvarieux et al. 2005) and associated risk factors, including
cardiovascular disease (Armitage 2000; Hujoel et al. 2000; Janket et al. 2003; Cueto
et al. 2005; Behle and Papapanou 2006) and DM (Shlossman et al. 1990; Lalla
et al. 2006; Takeda et al. 2006). Cerebral AD pathology has not been studied or
directly linked with periodontal disease.

To date no large cohort has analyzed the prevalence of periodontal disease in
dementia patients or long-term risk reduction as a result of presymptomatic oral
health interventions. Currently, evidence for treatment of periodontal disease as a
therapy to reduce cytokine levels is limited but encouraging. Periodontal care, as a
controlled intervention, has been associated with a significant reduction in serum
levels of IL-6 (D’Aiuto et al. 2004), serum IL-6 soluble receptor (Offenbacher
et al. 2006), and CRP (D’Aiuto et al. 2004; Kadiroglu et al. 2006). Based on the
existing literature, further assessment of mid- and late-life prevalence of periodon-
titis in relation to subsequent development of dementia may be warranted. Until
a stronger causal link can be found in rigorous studies, significant doubt may be
cast on possible periodontal mechanisms contributing to dementia, given possible
confounding unhealthy lifestyle factors associated with the inflammatory cascade,
periodontal disease, stroke, and dementia.

Potential Mechanisms of Cognitive Dysfunction
Contributing to Worse Oral Health

Cognitive Dysfunction Influences Oral Health Through Diet

Behavioral changes associated with cognitive impairment, including apathy, for-
getfulness, and decreased hunger drive, may influence dietary restriction (Morris
et al. 1989). The phenomena of sweet cravings, favoring carbohydrate-rich foods
over protein-rich foods, and pathologic calorie restriction may be more common in
patients with neurodegenerative illness, including AD and FTD (Mungas et al. 1990;
Cullen et al. 1997; Ikeda et al. 2002; Greenwood et al. 2005; Seeley et al. 2005).
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Table 6.1 Summarizing key potential mechanisms associating oral health and cognitive

impairment

Poor oral health contributing to cognitive
dysfunction

Edentulism
Poor masticatory efficiency
Altered dietary preferences
Malnutrition and weight loss
Increased stroke and AD risk from diet
Possible increased stroke and AD risk from
tooth loss alone

Periodontal Disease
Systemic inflammatory response
Increased risk of stroke and vascular factors
Possible increased risk of dementia/AD

Cognitive impairments causing barriers to oral
health care

Maintaining appointments
Cognitive
forgetful of appointments
Behavioral
apathy/anxiety/sundowning
Poor mobility
Office evaluation
Motor
Tremor
Bruxism
Rigidity
Posture
Somatic reflexes (gag/swallow)
Aspiration risk
Communication
Psychoses, inattention, and forgetfulness
Reporting pain
Biting dental staff
Involving caregivers, especially as care
needs advance
Home care-developing a plan
Motor
Tremor
Apraxia
Dexterity
Cognitive
Inattention to care
Altered dietary patterns
Disorders of salivation
Medications

Although certain taste habituations to sweets could contribute to increased rates
of caries and periodontal disease by changes in oral microflora, a case—control
study of PD patients craving sweets did not demonstrate such changes (Kennedy
et al. 1994).

Neurologic Barriers to Appropriate Oral Health Care in Patients
with Cognitive Dysfunction

Several authors have reviewed possible barriers to appropriate health care in the
elderly and patients with dementia (Henry and Wekstein 1997; Kaplan 2000; Arai
et al. 2003; Chalmers and Pearson 2005; Friedlander et al. 2006). The potential
mechanisms are vast and require a comprehensive approach to care. As outlined
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earlier, abnormalities in cognition and behavior can vary widely according to dis-
ease. Dividing the barriers to effective care into specific categories may be worth-
while for systematic approach to the oral care needs of patients with dementia.

Barriers to Scheduling a Plan for Outpatient Care

Before patients with dementia can have an oral health care plan in place, they must
first be provided with the advice and tools for effective intervention. Dementia may
cause a patient to be more likely to miss an appointment or not seek treatment alto-
gether. In an ambulatory, community-dwelling patient, behavioral problems such as
apathy or withdrawal, or mere forgetfulness, may make a patient less likely to visit
a health care professional’s office. Office visits should be made known to patient as
well as caregivers at the time of establishing an appointment. As is done by neu-
rologists caring for patients with dementia, phone contact immediately preceding
the appointment may be a simple, cost-effective measure to ensure compliance with
attendance. Some patients with dementia are more likely to have behavioral control
problems late in the day (“sundowning”), so late afternoon appointments should be
avoided. Earlier appointments in the morning or afternoon office session will also
decrease the chances of prolonged wait times and agitation (Ocasio et al. 2000),
though a patient should not be awakened for the purposes of attending an earlier
morning appointment. In patients with more advanced disease and still living at
home, transportation to a dentist’s office may be more difficult due to poor coopera-
tion with caregivers or because of complete physical dependence for transfer from a
bed to wheelchair or stretcher. In these patients, arranging for ambulette/ambulance
service may obviate a physical barrier to transport. Should a patient with dementia
miss an appointment, a concerted effort by the office staff should be made to identify
the reason an appointment was not kept. Discussions with a patient’s neurologist or
caregivers may be warranted to make an as needed (prn) antipsychotic or anxiolytic
available immediately before transport or office visit. The plan outlined above for
initial visits, including transportation arrangements and reminders, should be used
with each return to the office, with re-consultation with home caregivers and physi-
cians as dementia progresses.

Barriers to Office Dental Examination

Motoric Barriers

As degenerative neurologic diseases progress, physical barriers may emerge as
significant hurdles to office examination. Several associated neurologic phenom-
ena include tremor, rigidity, abnormal posture, and defective swallowing increas-
ing aspiration risk. Tremor can generally be divided into two categories: tremor
at rest and tremor with action. Tremor at rest is most commonly associated with
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parkinsonism, less commonly AD (Scarmeas et al. 2004; Scarmeas et al. 2005a),
and typically abolishes with action. A rest tremor, however, can re-emerge when
the affected limb retains a relatively fixed position. Tremor with action is typically
seen with essential tremor and abolishes at rest. Either types of tremor can affect the
hands, arms, legs, neck, and jaw. Jaw tremor, which is mostly associated with PD,
may pose a significant physical barrier for examination and office cleaning. Parkin-
sonian jaw tremor may fluctuate, sometimes wildly, with dopaminergic treatments
or independently of them as disease progresses. A head/neck “no” tremor is mostly
associated with essential tremor and may only become problematic in advanced
cases. Cradling the head in the arm at the elbow may be a useful, simple technique
to reduce head movements (Jolly et al. 1989).

Bruxism (teeth-grinding) and orobuccal dyskinesias (irregular, non-rhythmic,
non-stereotyped involuntary movements) are movement disorders of the face seen
in patients with neurodegenerative diseases. Most commonly, they are associated
with an adverse response, either idiosyncratic or dose-related, to various antipsy-
chotic class medications. These movements can also occur as a hyperkinetic, or
“overshoot,” effect of levodopa or dopamine agonist treatments for PD or DLB.
These movements are reportedly more frequent with the older “typical” class
antipsychotics but are associated with the newer “atypical” antipsychotics also
(Schneider et al. 2006b). Bruxism is most commonly seen after exposure to these
drugs though it can be due to a personal affectation or stereotypy. Edentulous
dyskinesias are seen without known antipsychotic exposure and are thought to be
self-stimulatory, partially involuntary phenomena seen after tooth loss; they often
remit with dentures in place.

Rigidity, or increased muscle tone, is seen in many neurodegenerative diseases
(Scarmeas et al. 2004; Scarmeas et al. 2005a) and may preclude jaw opening
sufficient for effective examination. Muscle relaxants may aide to increase mouth
aperture. Body rigidity, manifesting as stooped posture, can be a feature in many
neurodegenerative illnesses, in particular PD or DLB, but can be overcome briefly
volitionally. Some patients with advanced PD or AD may have significant kyphosis,
or remain in a near fetal position, requiring near complete supination of the patient
in the dental chair and could contribute to aspiration risk. As rigidity and postural
changes become more pronounced with disease progression, often so will impair-
ment in somatic reflexes, both voluntary and involuntary, such as a weak gag reflex
or poor swallowing (Pfeiffer 2003). Aspiration risk may be compounded by these
slowed reflexes while a patient is supinated during office examination. Therefore,
the use of sprayed water should be minimized, and wound closure should assure
minimal risk for blood aspiration (Friedlander et al. 2006).

Cognitive and Communication Barriers

Behavioral disturbances associated with dementia may emerge or regress and
adversely impact oral care. With advanced disease, psychotic or unsafe behaviors
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(Scarmeas et al. 2005b; Scarmeas et al. 2007) or intellectual rigidity (Franks and
Hedegard 1973) may impair patients from undertaking new preventative health
strategies. With each step of the treatment plan, caregivers should be involved and
participate in surrogate informed consent for procedures.

Effective communication of the dental plan with a patient with dementia may
be difficult. A specifically outlined, goal-directed course of each step of care dur-
ing office visits should be presented to the patient and caregiver to improve com-
munication. Once a patient is situated within the office environment, eliminating
background distraction, frequently re-orientating the patient to the situation and
context as needed, using simple directed questions (as opposed to open-ended dis-
cussion) with repeated rephrasing to assure clarity, and encouraging the presence of
home care providers in the treatment room may also be effective tools to improv-
ing a potentially difficult patient interaction (Friedlander et al. 2006). Allowing
additional time with the patient may be necessary, although the appointment itself
may be unpredictably shorter or require several breaks during care (Ostuni and
Mohl 1995).

Patients with cognitive impairment may have fewer complaints of dental pain or
other dental problems clearly evident on examination, despite substrate for experi-
encing pain; lack of dental and pain complaints may be due to memory dysfunction,
language impairment, or unawareness of self. Instead of taking a typical history of
dental complaints, in a mildly affected patient, directed questioning during exami-
nation at individual sites may provide more insight into the current state of disease.
As dementia progresses patients may become less communicative, and the dentist
may have to rely upon behaviors noticed by the caregivers such as abnormal facial or
mouth movements and guarding or avoidant behaviors (Friedlander et al. 20006). As
disease progresses, dental professionals must become more reliant on astute exami-
nation, as pain expression can be inconsistent or absent (Lapeer 1998).

An often cited problem within the literature involving dental care of patients with
dementia is the threat of a patient biting a practitioner during periods of uncontrolled
aggression. In advanced dementia, aggression can become a problematic form of
psychotic behavior (Scarmeas et al. 2007). Biting can also be a manifestation of an
involuntary frontal-release phenomena or “primitive reflex” with or without seem-
ingly voluntary behavior. The “bulldog” sign is an oral grasp reflex, akin to a hand
or foot grasp reflex (involuntary grasping at an object placed in the patient’s hand).
The reflex is considered present (pathologic) when a tongue blade is placed between
the front teeth and the patient automatically bites (without prompting) and is unable
to quickly release the grip on the blade; use of this test could more predictably
suggest the risk of biting. Biting injury could be reduced using rubber bite blocks or
similar devices but this should be weighed against possibly exacerbating agitation
and patient stress. Appropriate pharmacologic intervention, coordinated with the
patient’s neurologist (i.e., either with a planned dose of an antipsychotic, anxiolytic,
or perhaps muscle relaxant), may also be indicated. Risks associated with each of
these medications should be tempered with the potential benefit to successful dental
intervention.
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Meaningful verbal interaction with patients with advanced cognitive disease may
not be possible, and out of necessity, complete direction will increasingly become
directed to personal caregivers; involvement of caregivers at each step of oral care is
of utmost importance (Kocaelli et al. 2002). Invasive procedures involving general
anesthesia may become necessary as patient non-compliance with office interven-
tion escalates or becomes impossible due to other motoric reasons as outlined above.
If possible, the need for restorative or invasive procedures should be addressed as
early as possible in disease to avoid unnecessary operative risk later in the course of
cognitive dysfunction (Niessen and Jones 1987).

Even with the most astute attention to preventative care, patients with advanced
dementia may need to have interventions requiring chemical or physical restraint
or generalized anesthesia. The context of these aggressive interventions should be
considered on an individualized basis with explicit involvement of home caregivers
(Shuman and Bebeau 1996). Analgesia and sedation must be carefully considered
in the elderly and patients with dementia. The pharmacokinetics of many agents
used in anesthesia is significantly prolonged due to age-related changes in renal
and hepatic function. Patients with dementia may be more vulnerable to developing
postoperative delirium (a waxing and waning acute confusion state) after seemingly
low or normal doses of commonly prescribed analgesics and opioids (Moore and
O’Keeffe 1999). Although the mechanism is unclear, patients with neurodegenera-
tive illness, particularly PD and AD patients, frequently cite prolonged or incom-
plete recovery periods after procedures involving general anesthesia. Postoperative
aggressive physical rehabilitation should be considered for the patient, even if peri-
procedural inpatient hospitalization is not anticipated.

Barriers to Dental Care at Home

Motoric Barriers

“Major components of oral hygiene and home care programs. . .require muscle-
eye-coordination, digital dexterity and tongue—cheek—lip control. Tremor and the
associated loss and/or lessening of the above faculties mitigate against effective oral
hygiene procedures” (Kaplan 2000). Although the author was describing Parkinson
patients, his summary of neurologic barriers is applicable to most dementing ill-
nesses. The physical neurologic phenomena associated with impaired oral health
care at home include arm/hand tremor, apraxia, rigidity, and decreased fine motor
movements.

Tremor affecting the arms may be present either as a rest tremor of PD, re-
emerging when a limb is held in a fixed position, or as a manifestation of severe
essential tremor. When severe in amplitude and pervasiveness, either type could
potentially disturb fine motor movements required of effective home dental care
such as brushing, successfully guiding floss between the teeth, and denture care.
Spontaneous self-report of this problem may be underemphasized in the literature.
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Although tremor can be relatively refractory to medications, aggressively addressing
tremor with the patient’s neurologist may be worthwhile.

Apraxia, or an inability or difficulty to complete a single task or series of tasks
despite normal gross motor and primary sensory functions (Brazis et al. 2001), is
frequently seen in patients with dementia. The basic dysfunction is an inability to
organize, sequence, or recall the steps required to complete a task. Apraxic patients
lose programmed information, and recovery with instructions or routines would be
unexpected. Simple tasks such as steps in preparing to brush the teeth or the move-
ments of toothbrushing could be impaired. Caregivers likely need to be involved
with each cleaning once a significant degree of apraxia is identified.

Prominent motor symptoms other than tremor, such as difficulty with dexterous
and repetitive motions, along with jaw and arm muscle rigidity (Kieser et al. 1999;
Chiappelli et al. 2002; Scarmeas et al. 2004), may pose greater barriers to dental
care. Rigidity is a constant resistance to motion and is not specific to movement
disorders. Rigidity usually accompanies loss of fine motor movement (dexterity) by
reduction in amplitude and precision fine motor movements. Patients with stroke,
tumor, or demyelinating disease may have the neck, a single limb, or side affected,
whereas patients with diffuse brain disease such as AD or VaD may have increased
tone throughout. Rigidity in PD usually affects one limb or side with subsequent
progression to the opposite side; the severity on the initially affected side may be
worse for the duration of the illness. Medications, such as dopaminergic class agents
and muscle relaxants, may help in treating rigidity.

Cognitive and Communication Barriers

As cognitive impairment worsens in patients with dementia, self-care declines and
patients have an increasing dependency on others for assistance with basic skills
such as feeding and routine hygiene. Infrequent toothbrushing and inappropriate
denture care may be the earliest signs to indicate impairment with self dental care.
Inability to rinse the mouth or sit at a table for meals may be subtle yet strong indi-
cators of cognitive impairment warranting increased vigilance toward appropriate
dental care (Arai et al. 2003).

Disorders of Salivation in Patients with Cognitive Impairment

“Absent the antibacterial, lubricating, remineralizing, and buffering action of saliva,
the patient is at increased risk of developing caries, periodontal disease and dysfunc-
tions of speech, chewing, swallowing, and taste” (Kaplan 2000). Xerostomia affects
the health of present teeth and can adversely affect the use of dentures through dry
mouth leading to irritation and denture-related sores. Xerostomia commonly devel-
ops in older patients who often take one or more medications associated with xeros-
tomia (Thomson et al. 2000), but may also be present independent of medication
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use, in older patients with neurodegenerative diseases. In patients with cognitive
impairment, xerostomia occurs as a consequence of (1) dysautonomia associated
with some neurodegenerative diseases, (2) atypical antipsychotics used for aggres-
sive behavior, delusions, and hallucinations, or (3) anticholinergics used for urinary
incontinence, or less commonly as a part of regimen for parkinsonism.

Independent of medication use, patients with AD have been shown to have
submandibular gland hyposalivation, while parotid gland function appears unaf-
fected (Ship et al. 1990; Ship and Puckett 1994). The reason for selected salivatory
gland dysfunction is unclear but could be related to differential hypothalamic inner-
vation of the submandibular and facial salivatory nuclei. Interestingly, salivatory
acetylcholinesterase activity may mirror decline in cortical cholinergic activity. One
small study suggested differences in the catalytic activity of the acetylcholinesterase
enzyme in the saliva of elderly patients. Patients with either poor response to
cholinesterase inhibitor therapy or more rapidly progressing AD had lower enzy-
matic activity than age-matched controls (Sayer et al. 2004). Some have recom-
mended saliva substitutes or simply increasing the frequency of small mouthfuls of
water or juice throughout the day to combat idiopathic and medication-associated
xerostomia (Jolly et al. 1989). Sialorrhea may also be seen in patients with advanced
PD, although this may reflect a hypoactive swallowing reflex in patients with normal
salivation or hyposalivation, rather than true hypersalivation.

Interventions for Decreasing Oral Health Barriers at Home

Introducing an effective plan of preventative dental care can have a significant
impact on morbidity and mortality associated with cognitive impairment. A ran-
domized controlled multicenter nursing home study from Japan, comparing care-
giver versus self dental care after each meal, had significantly lower mortality, less
frequent pneumonia, and slower decline in MMSE scores (Yoneyama et al. 2002).
However, incorporation of simple home dental care can prove quite difficult without
a directed plan.

Once a plan of care is established in the office, physical barriers and cognitive
problems associated with dementing illnesses may pose significant barriers to effec-
tive care at home. One center has attempted to create a screening tool in order to
individualize treatment based on recognized impairments in home dental care tasks
and simple cognitive tests (Nordenram et al. 1997). Other clinical screening tools
with the same target include dental hygiene and cognitive indices useful for both the
dentist and home caregivers (Niessen et al. 1985; Doherty et al. 1994; Chiappelli
et al. 2002).

Ultimately, an effective homecare program should target a patient’s remain-
ing abilities and involve the patient’s caregivers early. One such strategy includes
teaching one-handed preventative strategies to patients whose limbs are affected
by tremor, rigidity, or weakness. For instance, denture care can be accomplished
by affixing a nailbrush to a surface by suction cup and moving the denture alone
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(Jolly et al. 1989). Other simple interventions such as use of electric toothbrushes
may obviate the need for fine or repetitive motions. Topical stannous fluoride
gel preparations have been advocated for preventive theraphy both as a daily
treatment (Jolly et al. 1989) and as part of 3-month routine dental office visits
(Friedlander and Jarvik 1987). Mouthwashes are generally discouraged given the
risk of aspiration, but if the patient is still capable, non-alcohol-based prepara-
tions using chlorhexidine or an admixture of baking soda and water have been
suggested. Chlorhexidine laden brushes may be a worthwhile alternative (Ransier
et al. 1995).

Physical trauma as a consequence of orobuccal dyskinesias may occur within
dental practice and can be prevented by an appropriate device (Hussein 1989).
Involvement of speech pathologists to aid prosthodontic design in individuals can be
worthwhile, as the dentist’s goals of reducing interocclusal distance to favor ridge
preservation and lessen masticatory pressure may conflict with goals of speech pro-
duction (Kaplan 2000).

Medications Used in Dementia and Their Impact on Oral Health

As discussed throughout the chapter, a number of different classes of drugs may be
used to treat cognitive, behavioral, and motor dysfunction in patients with neurode-
generative illness. Many of these medications have implications for dental care.

Currently, the only two classes of medications for the treatment of memory
loss include the acetylcholinesterase inhibitors (Achl, including rivastigmine,
donepezil, and galantamine) and the NMDA antagonist memantine. Achl class
medications act centrally and increased salivation (due to peripheral acetyl-
cholinesterase inhibition) is a possible adverse event. Memantine has not been
associated with salivatory dysfunction. Toothache has been rarely associated with
donepezil (Product-Information).

Atypical antipsychotics commonly used in dementia patients with behavioral
disturbance include risperidone, quetiapine, olanzapine, and zisprasidone. This
class of medications has been associated with dyskinesia, akathisia (an inner
restlessness), and parkinsonism, most often manifesting with rigidity (Schneider
et al. 2006b). Hypersalivation has been reported with risperidone and olanzapine
(Product-Information); risperidone has also been associated with hyposalivation
(Product-Information). Weight gain and the metabolic syndrome may be an adverse
side effect of the atypical antipsychotics; dietary implications are unclear. This
finding has the potential to adversely affect cerebrovascular risk factors including
diabetes, hypertension, and stroke, as well as periodontitis. Benzodiazepines are
also prescribed for behavioral control and anxiety and may be useful in the setting
of dental phobia; they have no associated oral health side effects.

Mood disorders and sleep disturbance frequently accompany neurodegenerative
disorders and need to be treated. Selective serotonin reuptake inhibitors (SSRIs)
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are the predominant class of medication prescribed for depression in patients with
dementia. Tricyclic antidepressants (TCAs) and atypical antidepressants (includ-
ing buproprion, trazodone, venlafaxine, nefazadone, and mirtazipine) are also tried
either for depressive symptoms or more frequently for sleep disturbance. All antide-
pressants, but particularly the TCAs and mirtazipine, have been associated with
significant xerostomia (Keene et al. 2003). Dysgeusia and hypogeusia have been
associated with TCAs (Schiffman et al. 1998) and the sedative-hypnotic eszopi-
clone (Product-Information). Another sedative-hypnotic zolpidem has been asso-
ciated with xerostomia (Product-Information). Ramelteon, the first agent in the
class of melatonin receptor agonists, has been associated with dysgeusia (Product-
Information).

Patients with parkinsonism arguably have the widest array of pharmacologic
interventions of the neurodegenerative illnesses. Among the many medications used
to treat complex movement and behavioral problems with PDD and DLB, levodopa
and dopaminergic agents, which may lead to dyskinesias, psychoses, and salivatory
changes, are most often associated with xerostomia. Again, reports of sialorrhea
with these agents may instead reflect hypoactive swallowing reflexes rather than
true hypersalivation.

Conclusions

Poor oral health, including edentulism and periodontal disease, may be an unrec-
ognized risk factor contributing to the development of cognitive impairment
through dietary changes, malnutrition, and a systemic inflammatory response
associated with increased risk of stroke and AD. The many neurodegenera-
tive illnesses pose unique, complex barriers to effective oral health care based
on cognitive, motoric, and behavioral abnormalities in each disease. We have
tried to identify key diseases of epidemiologic importance, barriers for effec-
tive treatment in patients with dementia, and consolidate potential interven-
tions unique to these patients (Summarized in Table 6.1). Improving preventa-
tive strategies focusing on periodontal disease and caries, tailoring late-disease
interventions based on the stage and characteristics of dementing illness, and
involving caregivers in both daily preventative care and during office consultation
could significantly improve the oral health of patients with cognitive impairment
and potentially impact the development or progression of some dementing ill-
nesses.
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Chapter 7
Musculoskeletal Conditions

Jennifer L. Kelsey

Musculoskeletal disorders are common and have a large impact on the quality of life
of older adults. Data from the U.S. National Health Interview Survey indicate that
musculoskeletal impairments (defined as chronic or permanent defects representing
a decrease or loss of ability to perform various functions) are the most frequent type
of impairment in the United States and are second only to hearing impairments in
persons of age 65 years and older. Table 7.1 shows that among those of age 65 years
and older, more than 20% have a musculoskeletal impairment, including about 10%
attributed primarily to the back or spine, 8% to the lower extremity or hip, and 3%
to the upper extremity or shoulder (Praemer, Furner, & Rice, 1999).

Musculoskeletal conditions are the leading cause of disability among persons
of age 65 years and older (Lawrence et al., 1998). In the National Health Interview
Survey, older persons reported an average of 20 days of restricted activity and 7 days
in bed per year for each of their musculoskeletal impairments. Impairments of the
lower extremity and hip had the greatest impact, resulting in 31 days of restricted
activity and 9 bed days per year per impairment on average. About a third of nursing
home residents report musculoskeletal impairments, with arthritis and osteoporosis
being most frequent (Praemer et al., 1999).

Musculoskeletal injuries are also a major problem for older individuals. Among
non-institutionalized persons of age 65 years and older, each year 2% report expe-
riencing a fracture and 2% a dislocation or sprain. Fractures are even more fre-
quent among nursing home residents. Among female nursing home residents of age
65 years and older, each year 5% experience a hip fracture and 4% suffer a fracture
of another skeletal site (Praemer et al., 1999).
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Table 7.1 Percent prevalence of self-reported musculoskeletal impairments in persons of age
65 years and older, United States, 1995

Site of impairment Prevalence
Back or spine 9.6%
Hip or lower extremity 7.7%
Shoulder or upper extremity 3.1%
All musculoskeletal impairments 20.4%

Adapted from Praemer et al. (1999).

People with musculoskeletal conditions use a large amount of medical care. In
the United States, musculoskeletal conditions account for 17% of all visits to physi-
cians in office-based practice, 15% of hospital outpatient visits, and 26% of emer-
gency department visits. Among older individuals, the rate of hospitalizations for
musculoskeletal conditions ranges from 3% per year in persons 65-74 years to 5%
in the age range 75—84 years to 8% in those of age 85 years and older. Among those
of age 65 years and older, fractures account for 36% of musculoskeletal-related
hospitalizations. Older women are especially likely to be hospitalized for muscu-
loskeletal conditions, and over a 10-year period have a greater than 50% chance of
being hospitalized with a musculoskeletal condition (Praemer et al., 1999).

A survey in the United Kingdom found that 17% of adults report a long-standing
musculoskeletal disorder (Bowling, 1996). The most important areas of daily life
affected by long-standing musculoskeletal disorders are ability to get around, stand,
walk, and go shopping (24%) and to participate in social and leisure-time activities
(24%). Another study in England (Thompson, Anderson, & Wood, 1974) found that
many of the elderly with musculoskeletal disorders live alone. Half of them have
difficulty with stairs, one-third say they would not be able to attract attention even
in the event of an emergency, and 20% say they are dependent on others for such
everyday tasks as taking a bath, doing housework, and getting out of the house.
Thus, being able to obtain medical or dental care can be a problem for older people
with musculoskeletal disorders.

Musculoskeletal disorders may affect oral health in several ways. First, the dis-
ease process itself may involve some component of the oral cavity. Second, the
treatment for a musculoskeletal disorder may affect the oral cavity. Finally, the dis-
ability associated with many musculoskeletal conditions can limit a person’s ability
to practice good oral hygiene and to obtain proper dental and medical care. This
chapter will discuss the occurrence, risk factors, clinical course, and impact on oral
health of the most common musculoskeletal disorders in older adults, including
those primarily of bone (osteoporosis, osteoporotic fractures, and Paget’s disease),
those primarily of joints (osteoarthritis and rheumatoid arthritis), and low back and
neck pain, which can involve various structures in and around the spine. Less com-
mon conditions that involve the musculoskeletal system and that can affect oral
health will be discussed briefly at the end.



7 Musculoskeletal Conditions 129

Diseases Primarily of Bone

Osteoporosis and Associated Fractures

Public Health and Clinical Aspects

Osteoporosis is a skeletal disorder characterized by compromised bone strength,
predisposing to an increased risk of fracture (Osteoporosis Prevention, Diagnosis,
and Therapy, 2000). Bone mineral content (grams) and bone mineral density (grams
per square-centimeter) are usually measured by dual-energy X-ray absorptiometry
(DXA) of the spine, hip, distal forearm, and whole body. On the basis of DXA
measurements people are classified in relation to means and standard deviations
for young adults of the same sex. Those with 7-scores above the threshold of 1.0
standard deviations below the mean for young adults of the same sex are considered
normal, those with 7-scores between 1.0 and 2.5 standard deviations below the mean
for young adults are considered to have osteopenia, and those with 7-scores of 2.5
or more standard deviations below the mean for young adults of the same sex are
considered to have osteoporosis (World Health Organization, 1994). Ultrasound of
the heel and CT scan are also sometimes used to measure bone status.

It is important to recognize that bone mineral density and bone mineral content
are not the only indicators of bone quality. Other aspects of bone quality include
structural properties such as bone geometry (e.g., size and shape), microarchitecture
(e.g., trabecular thickness and connectivity, cortical thickness, and porosity), and
material properties such as mineralization (e.g., mineral-to-matrix ratio and crystal
size), collagen composition (e.g., type and cross-links), and damage accumulation
(e.g., microfractures) (Seeman & Delmas, 2006). These properties are not routinely
measured.

Using the World Health Organization definition, about 20% of postmenopausal
white women in the United States have osteoporosis in their femoral neck (Looker
et al., 1997). Table 7.2 shows the estimated lifetime risks of fractures of the hip,
vertebrae, and distal forearm for an average 50-year-old white woman and white
man in the United States. About 40% of white women and 13% of white men experi-
ence a fracture at one of these three sites during their lifetime (Melton, Chrischilles,
Cooper, Lane, & Riggs, 1992).

Table 7.2 Estimated lifetime risk, in percent, of fracture in 50-year-old white women and men

Fracture site Women Men

Hip fracture 17.5% 6.0%

Clinically diagnosed 15.6% 5.0%
vertebral fracture

Distal forearm fracture 16.0% 2.5%

Any of the above 39.7% 13.1%

Adapted from Melton et al. (1992).



130 J.L. Kelsey

Bone mass in later adulthood, when osteoporotic fractures most often occur,
depends on bone mass in young adulthood, when bone mass is at its peak, and
on the extent of bone loss after the peak is reached. A particularly rapid rate of bone
loss occurs in the years immediately following menopause, especially in the spine
(Recker, Lappe, Davies, & Heaney, 2000). Heredity is an important determinant of
bone mass in childhood, adolescence, and early adulthood, but the role of genetics
in loss of bone mass with age and in association with menopause is less certain.
Probably multiple genes are involved, each with a small effect (Peacock, Turner,
Econs, & Foroud et al., 2002). Evidence suggests that weight, physical activity,
calcium intake, and possibly other nutrients also affect bone mass in childhood,
adolescence, and early adulthood, but to a lesser extent than heredity (Bonjour &
Rizzoli, 2001; Specker, Namgung, & Tsang, 2001).

Osteoporosis-associated hip fractures are particularly common and disabling in
older people. These fractures are strongly associated with increasing age, the female
gender, and the white race (Cummings et al., 1995; Villa, Nelson, & Nelson 2001).
Because they are more common in women than men, most studies of risk factors to
date have been undertaken in women, so the discussion below refers to women.

The risk for hip fracture increases as bone mineral density decreases (Cummings
et al., 1995). Other risk factors include prolonged corticosteroid use, oophorectomy,
very low concentrations of endogenous estradiol, prolonged immobility, a history of
a previous fracture, a maternal history of hip fracture, a history of falls, a fall from
a standing height or greater, a fall that is sideways or straight down, a fall in which
the person lands on the hip, poor neuromuscular function, poor self-rated health,
poor vision, long hip axis length, use of psychotropic drugs, and cigarette smoking
(Cummings et al., 1995; Cummings et al., 1998b; Faulkner et al., 1993; Grisso
et al., 1991; Grisso et al., 1994; Hayes et al., 1993; Nevitt & Cummings, 1993;
Seeman, 2001). Probable risk factors include tallness, a recent increase in the
frequency of falls, high alcohol consumption, and high caffeine consumption
(Cummings et al., 1995; Nevitt & Cummings, 1993; Schwartz, Nevitt, Brown,
& Kelsey, 2005; Seeman, 2001). Relatively strong established protective factors
include use of menopausal hormone therapy and obesity, and to a lesser extent
calcium supplements, adequate dietary calcium consumption, adequate vitamin
D intake, adequate vitamin D metabolism, physical activity, and use of thiazide
diuretics (Beck, Shaw, & Snow, 2001; Cauley & Salamone, 2001; Cumming, 1990;
Cummings et al., 1995; Gregg, Cauley, Seeley, Ensrud, & Bauer, 1998; Jackson,
et al., 2006; Writing Group for the Women’s Health Initiative Investigators, 2002).
Most of the risk factors and protective factors can be related to one or more of the
following attributes: bone strength, the occurrence of a fall, the protective response
during the fall, the orientation of the fall, and the presence of local shock absorbers
(Cummings & Nevitt, 1989).

Risk factors for fractures of other common sites have some similarities to and
some differences from the risk factors for hip fracture. Proximal humerus fractures
also tend to occur in elderly women with low bone mass who are prone to fall,
but frailty does not appear to be a strong risk factor (Chu et al., 2004). Distal fore-
arm fractures most often occur in relatively healthy, active women with low bone
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mass who are prone to fall and who can break a fall with their outstretched hand
(Kelsey et al., 2005). The incidence does not increase much with age in middle-
aged and older adults. Foot fractures often occur in women with foot problems and
visual impairments. Low bone mass is associated with only a slightly increased
risk for foot fracture, and the incidence does not increase much with age (Luetters
et al., 2004). Vertebral fractures are strongly associated with low bone mass. Only
about one-third of clinically diagnosed vertebral fractures occur as the result of a
fall. Rather, the majority are attributed to compression loading from such activities
as lifting and changing positions (Cooper, Atkinson, O’Fallon, & Melton, 1992).
Incidence rates increase steeply with age (Cooper et al., 1992; European Prospec-
tive Osteoporosis Study (EPOS) Group, 2002; van der Klift, de Laet, McCloskey,
Hofman, 2002). Whether frailty is a risk factor is uncertain.

Because only a small amount of protection against loss of bone mass is pro-
vided by increased dietary calcium consumption, calcium supplements, and physical
activity, much attention has focused on the use of pharmaceutical agents to retard
loss of bone mass and to reduce the risk of fractures in older people. Until a few
years ago, menopausal hormone therapy had been widely used for this purpose,
as it had been found to maintain bone mass and reduce fracture risk. However,
in 2002 the results of the Women’s Health Initiative randomized trial showed that
although estrogen/progestin indeed afforded substantial protection against fractures
in postmenopausal women, estrogen/progestin was associated with an increased risk
for other diseases such as breast cancer, coronary heart disease, and pulmonary
embolism (Writing Group for the Women’s Health Initiative Investigators, 2002).
Because the risks outweigh the benefits for most women, estrogen/progestin com-
pounds are no longer recommended for the prevention of osteoporosis and asso-
ciated fractures. Other agents currently used for retarding loss of bone mass and
possibly reducing the risk for fractures are bisphosphonates, the selective estrogen
receptor modulator raloxifene, calcitonin, and, for severe osteoporosis, parathyroid
hormone. Of these agents, bisphosphonates are of greatest interest to those con-
cerned with oral health.

Bisphosphonates are currently relatively widely used for the treatment and pre-
vention of osteoporosis. Bisphosphonates slow bone resorption, which in turn
retards bone formation and thereby slows bone remodeling. By slowing bone remod-
eling, loss of bone mass is prevented or at least retarded. Alendronate is incorporated
into the skeleton without being degraded, where its half-life is up to 12 years (Lin,
Russell, & Gertz, 1999). Alendronate, risedronate, pamidronate, zoledronic acid,
and ibandronate are called aminobisphosphonates because they contain a nitrogen
side chain.

In 1997, oral alendronate was the first bisphosphonate to be approved by the U.S.
Food and Drug Administration for the prevention of loss of bone mass in recently
postmenopausal women. Alendronate has been shown in randomized controlled tri-
als to preserve bone mineral density in the hip and vertebrae. It reduces the risk
for vertebral, hip, and other fractures in women who have already experienced at
least one vertebral fracture (Black et al., 1996) and in women whose hip bone
mineral density is more than 2.5 standard deviations below the mean for healthy
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young women (Cummings et al., 1998a). However, it does not reduce the risk for
hip and other non-vertebral fractures in women without a previous vertebral frac-
ture and whose bone density is above 2.5 standard deviations below the mean for
healthy young women. Thus, slowing bone remodeling may indeed be beneficial for
women with very low bone mass, but bisphosphonates do not appear to reduce the
risk for fracture among those whose bone mass is not very low, possibly because
adverse effects on bone are occurring as well. For instance, one report indicated that
severe suppression of bone turnover may develop during long-term bisphosphonate
therapy, resulting in delayed healing of non-spine fractures (Odvina et al., 2005).
Richer et al. (2005) have reported depressed modulus of elasticity, an indicator
of bone strength, following bisphosphonate therapy, especially long-term therapy.
The possibility of long-term unanticipated effects of bisphosphonate on other health
outcomes needs to be monitored. In addition, data from an extension of an earlier
randomized trial of alendronate suggest that little benefit on bone mineral density
and fracture risk is gained by using alendronate for an additional 5 years after the
first 5 years of treatment, except for those at very high risk of clinical vertebral
fracture (Black et al., 2006).

Bisphosphonates, mostly in oral form, are also used in the treatment of Paget’s
disease and certain other bone diseases. Intravenously administered bisphospho-
nates are used to treat patients with multiple myeloma and metastatic cancer to
the bones, such as breast, prostate, lung, and renal cell carcinomas. Their use in
these cancer patients has resulted in a reduction in skeletal complications such as
pathologic fractures, spinal cord compression, and hypercalcemia, and in less need
for subsequent radiotherapy or surgery to bone (Woo, Hellstein, & Kalmar, 2006).

Bisphosphonates and Oral Health

A side effect of bisphosphonates of particular concern to dental professionals is
osteonecrosis of the jaw. No universally accepted definition of osteonecrosis of the
jaw has been established, but it consists of areas of bone death that do not heal.
Osteonecrosis generally appears as an area of exposed alveolar bone in the mandible
or maxilla. Usually the area of exposed bone has developed after a tooth extraction
or oral injury. Osteonecrosis of the jaw was first reported in association with bis-
phosphonate therapy in 2003 (Marx, 2003), mainly among patients with multiple
myeloma or breast cancer who were receiving high doses of the intravenous bispho-
sphonates pamidronate or zoledronic acid, especially after recent dental pathology,
trauma, or oral surgery. One of the 36 cases in this series was using a bisphosphonate
for osteoporosis. Another series of 63 patients with osteonecrosis of the jaw was
reported soon thereafter (Ruggiero, Mehrotra, Rosenberg, & Engroff, 2004). Again,
most of the cases were cancer patients who had received intravenous bisphospho-
nates, but a few had taken oral alendronate or risedronate for osteoporosis.

In a review of 368 cases reported in the literature through January 2006, Woo
et al. (2006) found that 65% occurred in the mandible only, 26% in the maxilla
only, and 9% in both. Most lesions were on the posterior lingual mandible near
the mylohyoid ridge. Sixty percent of the cases occurred after a tooth extraction
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or other dentoalveolar surgery, and the other 40% occurred spontaneously. The
spontaneous cases tended to occur in patients wearing dentures, a potential source
of local trauma. Ninety-four percent of the cases had been treated with intravenous
bisphosphonates (primarily pamidronate and zoledronic acid), and 85% of patients
had multiple myeloma or metastatic breast cancer. The other 15% of patients were
taking oral bisphosphonates for osteoporosis or Paget’s disease.

Most information on risk factors comes from follow-up of cancer patients. The
most important risk factors are type (pamidronate or zoledronic acid) and total
dose of bisphosphonate and a history of trauma, dental surgery, or dental infection
(Badros et al., 2006; Woo et al., 2006). Clodronate, a non-aminobisphosphonate,
has not been implicated (Woo et al., 2006). Risk increases with longer length of
follow-up after initiation of bisphosphonate treatment (Badros et al., 2006; Bamias
et al., 2005; Woo et al., 2006). One study (Badros et al., 2006) reported a greater
risk in older people. Because of the association with length of use, there is con-
cern that more cases of osteonecrosis of the jaw will be seen among users of oral
bisphosphonates as their length of use becomes greater.

The jaw may be affected for two main reasons (Woo et al., 2006). First, the
jaw bones are separated from the oral environment by only a thin mucosa and
periosteum. Minor trauma can cause local damage to the mucosa and underlying
periosteum. Trauma to the periosteum may also lead to osteonecrosis in patients
wearing dentures or dental prostheses and in patients with prominent exostoses.
Second, teeth are infected by bacteria that cause caries and periodontal disease.
Because the teeth are separated from bone by only a thin layer of connective tissue,
infections can readily be transmitted to underlying bone. Woo et al. (2006) postulate
that bisphosphonate-associated osteonecrosis of the jaws is the result of marked
suppression of bone metabolism that results in accumulation of microdamage in the
jawbones, which are thereby biomechanically weakened. Repair of bone following
trauma and infection is slowed because of the bisphosphonate, resulting in local-
ized bone necrosis. Other medications and diseases may enhance the likelihood of
persistence and progression of the condition.

Table 7.3 presents the recommendations of Woo et al. (2006) for managing this
problem in dental patients according to their current status regarding bisphosphonate
therapy. Before initiation of bisphosphonate therapy, it is important to eliminate
active infections and to decrease the likelihood of future infections and the need
for future dentoalveolar surgery, such as tooth extractions. Those who are already
receiving intravenous bisphosphonate therapy should be evaluated on a case-by-
case basis. No effective treatment is available for patients who have developed
osteonecrosis of the jaw. Treatment focuses on control of pain and infection and
careful local removal of dead bone, but not wide excision of lesions. Reduction
of pain and regression and occasionally resolution of the osteonecrosis have been
seen when patients are treated with antibiotics and the mouthrinse chlorhexidine,
when use of bisphosphonates is stopped, and when loose pieces of necrotic bone are
removed (Woo et al., 2006). It is not known whether bisphosphonate therapy should
be halted; the half-life is so long, at least for alendronate (Lin et al., 1999), that its
withdrawal may not have an effect for years.
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Table 7.3 Recommendations to dental professionals for managing patients on bisphosphonate

therapy
Type of patient Recommended treatment
(1) On oral bisphosphonate therapy (a) Treat active oral infections, eliminate sites at high
or about to begin intravenous risk for infection, non-restorable teeth, and teeth with
bisphosphonate therapy or substantial periodontal bone loss; (b) encourage rou-
having received intravenous tine dental care, including biannual oral examina-
bisphosphonate therapy for less tions and dental cleaning, minimization of periodon-
than 3 months and with no tal inflammation, provision of routine restorative care
osteonecrosis of the jaw of teeth with caries, and provision of endodontic ther-
apy where indicated
(2) Having received intravenous (a) Seek alternatives to surgical procedures with
bisphosphonate therapy for appropriate local and systemic antibiotics; (b) under-
3 months or more and with no take extractions and other surgery using as little bone
osteonecrosis of the jaw manipulation as possible, using appropriate local and
systemic antibiotics, and with follow-up to ensure
healing
(3) With osteonecrosis of the jaw (a) Follow recommendations for group (2) above;

(b) consider additional imaging studies; (c) remove
dead bone as necessary with minimal trauma to adja-
cent tissue; (d) prescribe oral rinses; (e) prescribe sys-
temic antibiotics; (f) prescribe systemic analgesics as
needed; (g) prescribe a soft acrylic stent; (h) suggest
cessation of bisphosphonate therapy until osteonecro-
sis heals or the underlying disease progresses

Adapted from Woo et al. (2006).

A task force of the American Society of Bone and Mineral Research (Shane

et al., 2006) has made the following recommendations in dealing with the problem
of osteonecrosis of the jaw among persons with osteoporosis and Paget’s disease:

(1)

)

3)

“)

If possible, patients about to begin oral bisphosphonate therapy for osteoporosis
or Paget’s disease should have a dental examination before or soon after starting
therapy. If oral surgery or other invasive dental procedures are planned, it would
be best if they could be done before or soon after beginning bisphosphonates.
Patients taking oral bisphosphonates for the treatment of osteoporosis and
Paget’s disease should be informed about the low risk of developing osteonecro-
sis of the jaw in association with oral surgery and other dental procedures.
Patients taking oral bisphosphonates for the treatment of osteoporosis and
Paget’s disease should follow the same dental hygiene and dental care recom-
mendations as the general population.

Patients receiving oral bisphosphonates for the treatment of osteoporosis and
Paget’s disease should inform their dentist that they are taking these medica-
tions. They should also inform their physician if they are planning to have oral
surgery or invasive dental procedures.
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(5) Dental surgery should be limited to what is required for good dental health and
undertaken only when more conservative non-surgical therapies are not appro-
priate.

(6) Patients with suspected osteonecrosis of the jaw should be referred to a dentist
or an oral surgeon for evaluation and treatment.

(7) Some health care professionals recommend stopping bisphosphonates for sev-
eral weeks before and after dentoalveolar surgery, although it is not known
whether this practice would actually reduce the risk of developing osteonecrosis
of the jaw. Because of the very long half-life of bisphosphonates in bone, this
practice would probably not have an adverse effect on the treatment of osteo-
porosis or Paget’s disease.

In addition, case reports have described severe oral ulcerations in patients who
have sucked alendronate tablets or kept the tablet on the tongue for a short time
(Demerjian, Bolla, & Spreux, 1999; Gonzales-Moles & Bagan-Sebastian, 2000).
Taking the tablets in the manner recommended should eliminate this problem.

Osteoporosis and Periodontal Disease

Although most studies are small and cross-sectional, findings are for the most part
quite consistent that mandibular and maxillary bone mineral densities, as well as
specifically alveolar bone mineral density or reduced alveolar bone height, are mod-
estly correlated with bone mineral density of other skeletal sites (Geurs, Lewis, &
Jeffcoat, 2003; Jacobs, Ghyselen, Koninckx, & van Steenberghe, 1996; Jeffcoat,
Lewis, Reddy, Wang, & Redford, 2000; Jonasson, 2005; Jonasson, Bankvall, &
Kiliaridis, 2001; Kribbs, 1990; Kribbs, Chesnut, Ott, & Kilcoyne, 1989; Kribbs,
Chesnut, Ott, & Kilcoyne, 1990; Southard, Southard, Schlechte, & Meis, 2000;
Streckfus, Johnson, Nick, Tsao, & Tucci, 1997; Tezal et al., 2000; von Wowern,
Klausen, & Kollerup, 1994; Wactawski-Wende et al., 1996). In addition, dense
mandibular alveolar trabecular patterns have been found to be strongly corre-
lated with higher skeletal bone mineral density (Jonasson et al., 2001; White &
Rudolph, 1999), and in one study (Jonasson et al., 2001) more strongly associated
with skeletal bone mineral density than is alveolar bone mineral density. Also,
hormone replacement therapy is associated with higher bone mineral density in
mandibular alveolar bone, as with other skeletal sites (Jacobs et al., 1996), and low
endogenous estrogen concentration is associated with lower alveolar bone density
(Payne, Zachs, Reinhardt, Nummikoski, & Patil, 1997).

Only a few longitudinal studies have been undertaken of the association of
mandibular and maxillary bone mineral densities with bone mineral density in other
skeletal sites, but the results tend to be consistent with those of the cross-sectional
studies. Jonasson, Jonasson, & Kiliaridis (2006) reported a correlation between loss
of forearm bone mineral density and loss of mandibular alveolar bone mass over a
S-year period. In this study the change in the bucco-lingual thickness of the alve-
olar process was correlated with change in bone mineral density of the forearm,
but not with change in alveolar bone mass, possibly because more time is needed
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for the latter change to occur. A small longitudinal study ancillary to the Women’s
Health Initiative found a correlation between hip osteoporosis at baseline and sub-
sequent loss of alveolar bone, particularly in women with periodontitis at baseline
(Geurs et al., 2003). A small 2-year longitudinal study found that osteoporotic and
osteopenic women exhibited a higher frequency of loss of alveolar bone height and
of crestal and subcrestal density relative to women with normal lumbar spine bone
mineral density (Geurs et al., 2003).

Results are mixed as to whether or not bone mineral density in various skeletal
sites is correlated with tooth loss (Elders, Habets, Netelenbos, van der Linden, &
van der Stelt, 1992; Krall, Dawson-Hughes, Papas, & Garcia, 1994; Mohammad,
Bauer, & Yeh, 1997; Streckfus et al., 1997; Taguchi et al., 1999). However, tooth loss
can occur for several reasons, and thus is not a good marker for periodontal disease.
Unfortunately, studies of other markers of periodontal disease in relation to bone
mineral density have also been inconclusive. For instance, von Wowern et al. (1994)
found more frequent loss of attachment in women with osteoporotic fractures, but
no difference in plaque or gingival bleeding. Tezal et al. (2000) reported a trend
toward an association between bone mineral density at several skeletal sites and
clinical attachment. In another study, attachment loss was correlated with tooth loss,
but not with bone mineral density in the vertebrae or proximal femur (Hildebolt
et al., 1997). Lundstrom, Jendle, Stenstrom, Toss, & Ravald (2001), in a study of
a small number of 70-year-old women, found no significant correlations between
low hip bone mineral density and gingival bleeding, probing pocket depths, gin-
gival recession, or marginal bone level, and Weyant et al. (1999) reported at most
weak associations between low bone mineral density at various skeletal sites and
indicators of periodontal disease.

Three large prospective cohort studies have found that use of hormone
replacement therapy is associated with less tooth loss (Grodstein, Colditz, &
Stampfer, 1996; Krall, Dawson-Hughes, Hannan, Wilson, & Kiel, 1997; Paganini-
Hill, 1995). Whether this apparent protective effect is mediated by lower bone loss
among users of replacement estrogen or some other effect of estrogen, such as
on inflammation, pathogen growth, or salivary function, is uncertain. Also, it is
possible that the women using hormone replacement therapy had other attributes
that put them at lower risk for tooth loss. A small 2-year longitudinal study found
that women characterized as deficient in endogenous estrogen had a trend toward
a higher frequency of sites with attachment loss than the non-estrogen-deficient
group (Geurs et al., 2003).

Finally, an ancillary study of the Study of Osteoporotic Fractures (Famili, Cauley,
Suzuki, & Weyant, 2005) reported no difference in subsequent change in bone min-
eral density of the hip in women who were dentate versus edentulous or between
women with versus without periodontal disease.

In summary, mandibular and maxillary bone mineral densities are moderately
correlated with bone mineral density elsewhere in the skeleton. This modest corre-
lation suggests that decreases in jaw bone mineral density are partly the result of
systemic factors and partly the result of local factors. However, whether low bone
mineral density in the jaw results in other adverse changes, such as more missing
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teeth, gingival bleeding, greater probing pocket depth, and gingival recession, is
unclear at present. Large, long-term longitudinal studies are needed to clarify these
issues. Also, among various indicators of poor bone quality, it is possible that low
bone mineral density is not the best predictor of periodontal disease, but that some
other indicator, such as trabecular thickness, will be a preferred measure.

Paget’s Disease

Public Health and Clinical Aspects

Paget’s disease, the second most frequent disease of bones, is a thickening and weak-
ening of bone that occurs when the normal balance of bone formation and bone loss
is disrupted. Large, highly active bone resorbing cells (osteoclasts) produce abnor-
mal bone resorption. The bone forming cells (osteoblasts) try to repair this damage,
but the new bone that is formed is structurally disorganized, weaker, and prone to
fracture and deformities (U.S. Department of Health and Human Services, 2004).
Paget’s disease can affect any part of the skeleton, but most frequently involves
the spine, skull, pelvis, and legs. Osteoarthritis in adjacent joints is common, and
neurological, cardiovascular, and metabolic complications may occur. Diagnosis
should be based on X-rays of affected bones and at least one measurement of bone
metabolic activity (Lyles, Siris, Singer, & Meunier, 2001). The most common neu-
rological complication is hearing loss in patients with Paget’s disease of the tem-
poral bone. Osteosarcoma and other sarcomas occur in about 1% of Paget’s disease
patients, a percentage that is much higher than in the general population (Lyles
etal., 2001).

The incidence of Paget’s disease increases with age and occurs in 1.5-3.0% of
people of age 60 years and older in the United States (Lyles et al., 2001). Males
and females are affected with approximately equal frequency. Only about 10% of
affected people have symptoms, usually consisting of aching pain caused by small
fractures or from nerve compression. Sometimes visible deformities develop, such
as an enlarged skull or curvature of the femur of lower leg.

The causes are unknown, although the disease appears to run in fam-
ilies (Morales-Piga, Rey-Rey, Corres-Gonzales, Garcia-Sagredo, & Lopez-
Abente, 1995; Siris, Ottman, Flaster, & Kelsey, 1991). A slow viral infection
of osteoclasts with paramyxoviruses has been suggested in the etiology of Paget’s
disease (Friedrichs et al., 2002), but there is no firm evidence for this view.

A survey of mostly long-term patients with Paget’s disease has documented the
strong adverse effect of the disease on the quality of life (Gold, Boisture, Shipp,
Pieper, & Lyles, 1996). Hearing loss and bowed limbs were the most frequently
reported complications. Forty-seven percent of the surveyed patients reported feel-
ings of depression, and 42% said their health was only fair or poor.

Non-pharmacologic treatment may include use of walking aids, shoe lifts, and
orthotics. Physical therapy may also be of help. In addition, bisphosphonates are
often used to decrease bone resorption and slow bone turnover. The doses used are
usually higher than those used in the treatment of osteoporosis (Lyles et al., 2001).
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Paget’s Disease and Oral Health

The jaw is affected in about 17% of cases (Woo & Schwartz, 1995). In early stages
of the disease, loss of bone around the base of the teeth can result in loosening of
the teeth and eventual tooth loss. More often, overgrowth of bone with spreading
of the teeth and malocclusion occurs. Edentulous patients often have trouble with
the proper fit of dentures. Other complications include root resorption, hyperpla-
sia of the cementum, excessive bleeding on extraction, and osteomyelitis. Tooth
extractions may be difficult because of hyperplasia of the cementum. Infections
are a frequent complication following dental procedures (Kaplan, Horowitz, &
Quinn, 1993). Because of the many potential oral complications, some dentists tend
to avoid patients with Paget’s disease (Kaplan, Haddad, & Singer, 1994). In addi-
tion, patients who are using bisphosphonates for Paget’s disease have an elevated
risk for osteonecrosis of the jaw, as described above.

Diseases Primarily of Joints

Osteoarthritis

Public Health and Clinical Aspects

Osteoarthritis, sometimes called degenerative joint disease, is a gradual deteriora-
tion of the joint cartilage with proliferation and remodeling of subchondral bone.
Although often thought of as primarily a disease of cartilage, any of the joint tissues
may be involved, including subchondral bone, synovium, joint capsule, periarticular
muscles, sensory nerve endings, ligaments, and the meniscus where present (Brandt,
Radin, Dieppe, & van de Putte, 2006). The usual symptoms are pain and stiffness,
accompanied by loss of function. The course of the disease is variable and may
differ from one joint to another. Radiographic criteria for population studies (Coun-
cil for International Organizations of Medical Sciences, 1963), as well as clinical
criteria (Altman et al., 1986; Altman et al., 1990; Altman et al., 1991), have been
established.

Radiologic grade and symptomatology are correlated, but only moderately so.
For instance, the First National Health and Nutrition Examination Survey (National
Center for Health Statistics, 1979) found that among those with severe osteoarthritis
of the hip as measured by radiograph, only 57% reported pain in or around the
hips on most days for at least 1 month; among those with moderate radiologic
osteoarthritis, 28% were thus affected, while 7% of those with questionable or no
evidence of osteoarthritis in the hips had pain with this degree of frequency.

Several pathologic features of osteoarthritis, including the proliferative bone
changes, may represent attempted repair responses in an injured joint. Osteophytes,
for example, may result from a reactive response of cartilage and bone to abnormal
mechanical loading, conferring protection to a damaged joint by reducing instability
(Arden & Nevitt, 2006; Dieppe, 1999).
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Single joints may be affected, with the knees, hands, feet, hips, and spine most
commonly involved (Kellgren & Lawrence, 1958). Generalized osteoarthritis is
defined as having three or more joint groups affected, and the term secondary
osteoarthritis is used to categorize osteoarthritis resulting from trauma or congenital,
developmental, or systemic disorders involving the joints.

In Western countries osteoarthritis is a leading cause of pain and physical disabil-
ity in older people. As the populations of developing countries age, osteoarthritis
will become an increasing burden in these populations as well. The World Health
Organization predicts that osteoarthritis will become the fourth leading cause of
disability worldwide by the year 2020 (Woolf & Pfleger, 2003).

The strongest risk factor for osteoarthritis is age (Table 7.4), and on autopsy,
some cartilage damage is almost universal in older people. After about age 45-50
years, females are affected more frequently than males. Several factors contribute to
the increase in incidence and prevalence with age, including accumulated wear and
tear, stress from superincumbent weight, increased joint instability from ligamen-
tous laxity, increased vulnerability of the joints to mechanical insults, and decreased
resilience and reparative capacity of cartilage (Arden & Nevitt, 2006).

Wear and tear and repetitive loading of joints, particularly in certain occupations
and sports, are strong risk factors. For instance, it has long been noted that miners
often develop osteoarthritis of the elbows and knees (Lawrence, 1955), cotton pick-
ers of the fingers, farmers of the hips (Lawrence, 1961), and dockers of the fingers,
elbows, and knees (Partridge & Duthrie, 1968). Specific activities on the job that
predisposed to knee and hip osteoarthritis are knee bending, squatting, kneeling,
stair climbing, heavy lifting, and carrying heavy loads (Coggon et al., 2000; Cooper,
McAlindon, Coggon, Egger, & Dieppe, 1994; Felson et al., 1991).

Congenital and developmental disorders and injuries involving joints, particu-
larly if not treated early, greatly increase the likelihood of developing osteoarthritis
in the affected joint (Felson, 1988). Prior inflammatory joint disease is also a risk
factor. Increased grip strength appears to increase the risk for osteoarthritis of the
hands (Chaisson, Zhang, Sharma, & Felson, 2000), whereas muscle weakness may
be a risk factor for other sites such as the knees and hips (Slemenda et al., 1998).
Heavy body weight is associated with an increased risk for osteoarthritis of

Table 7.4 Percent prevalence of X-ray evidence of osteoarthritis of the hands and/or feet by age
and sex, United States, 1960-1962

Age (years) Females Males
18-24 1.6% 7.2%
25-34 6.2% 13.6%
35-44 19.6% 30.2%
45-54 46.3% 47.0%
55-64 75.2% 63.2%
65-74 84.7% 75.8%
75-79 89.8% 80.9%
Total 37.3% 37.4%

Source: National Center for Health Statistics (1966).
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several sites, especially the knees and hands (Carman, Sowers, Hawthorne, &
Weissfeld, 1994; Davis, Ettinger, & Neuhaus, 1988; Hochberg et al., 1995). Nutri-
tional factors, high bone mineral density, and low concentrations of serum estradiol
have been linked to osteoarthritis in some studies (Arden & Nevitt, 2006), but the
evidence is not conclusive.

Genetic susceptibility is thought to play a role in the etiology of osteoarthritis
(Loughlin, 2001; Arden & Nevitt, 2006). Multiple genes are likely to be involved.
Polymorphisms of the type Il collagen gene (Col2A1) are of particular interest, since
type II collagen is a major constituent of the articular cartilage. The vitamin D and
estrogen receptor genes are probably contributory as well. Genes encoding other
structural proteins of the cartilage matrix and bone and cartilage growth factors are
under study.

Preventive measures include weight loss, reduction in the workplace of repeti-
tive mechanical stress on joints, and prevention and early treatment of congenital
and developmental diseases involving joints. To decrease pain and stiffness and to
reduce functional limitations, several steps may be taken, depending on the sever-
ity of the disease (Juni, Reichenbach, & Dieppe, 2006). The first steps to control
symptoms are usually patient education about weight, exercise, and lifestyle. Early
in the disease process, simple analgesics, rubefacients, and nutriceuticals may also
be beneficial. If these are not helpful, the patient may start to use non-steroidal
anti-inflammatory agents and may be referred for physical or occupational therapy.
Other steps may involve steroid injections into joints or minor surgery. Finally, joint
replacement surgery of the hips and knees has been highly successful for those with
severe osteoarthritis in these joints.

Osteoarthritis and Oral Health

Osteoarthritis of the temporomandibular joint, the joint between the temporal bone
of the skull and the mandible of the jaw, is one cause of temporomandibular joint
dysfunction. The temporomandibular joint contains a piece of cartilage called a disk
that keeps the skull and the lower jawbone apart. When this cartilage disk degener-
ates, a grating sensation is felt as the mandible and temporal bones rub against each
other when the mouth is opened and closed. With severe osteoarthritis of this joint,
the person is not able to open the mouth wide. Temporomandibular joint dysfunction
is covered in Chapter 17.

The activity and mobility limitation associated with osteoarthritis of various
joints can affect both dental hygiene and the frequency of visits to dentists. Because
of their disabilities, people with osteoarthritis may be unable to maintain proper oral
hygiene, resulting in accumulation of plaque and calculus, thus increasing the like-
lihood of dental caries and periodontal disease (Pokrajac-Zirojevic, Slack-Smith, &
Booth, 2002). Certain medications such as corticosteroids may suppress the immune
system, thereby increasing the risk for periodontal infections, delayed wound heal-
ing, and prolonged bleeding time.

In addition, a large national survey in Australia (Pokrajac-Zirojevic et al., 2002)
found that persons who reported that they had osteoarthritis were less likely to have
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Table 7.5 Percentage of persons reporting having visited a dental professional within
the past 2 years by self-reported Arthritis Status, Australia, 1995

Arthritis status Percentage having visited
a dental professional

Osteoarthritis (N = 3091) 57%

Rheumatoid arthritis (N = 1193) 55%

No arthritis (N = 49544) 72%

Source: Pokrajac-Zirojevic et al. (2002).

visited a dental professional within the past 2 years than persons from the general
population without arthritis (57% versus 72%) (Table 7.5). When they did visit a
dentist, those who reported osteoarthritis were more likely to require extractions and
fillings than those without arthritis. They were also more likely to visit the dentist
for restorative and prosthodontic treatment involving construction and insertion of
dentures, as well as denture repairs, and denture and teeth cleaning. They were less
likely to see dentists for routine check-ups and preventive treatment. Thus, persons
with osteoarthritis need further education on the importance to their health of routine
dental visits, despite the possible inconvenience of the visit.

Rheumatoid Arthritis

Public Health and Clinical Aspects

Rheumatoid arthritis is an inflammatory disease that damages the synovial tissue
connecting bones and joints. The synovitis results in destruction of articular carti-
lage and bony erosion. The symptoms typically are stiffness, pain, and swelling of
multiple joints, most commonly of the hands and wrists. Systemic manifestations of
rheumatoid arthritis, including vascular, renal, and eye complications, may also be
present. The diagnostic classification system generally used is the 1987 American
College of Rheumatology revised criteria (Arnett et al., 1988).

The clinical course is variable, but as the disease progresses, most people with
rheumatoid arthritis develop functional limitations, physical disabilities, and some-
times early mortality. Rheumatoid arthritis frequently results in work disability.
Physical demands of the job, older age, low functional capacity, and lower edu-
cational attainment are associated with work disability (de Croon et al., 2004).

The prevalence in the United States and Western Europe is around 0.5-1.0%
(Lawrence et al., 1998; Uhlig & Kvien, 2005). Females are affected more fre-
quently than males, although this differential decreases with age. Over the age of
60 years, women are affected about 1.5 times more often than men (Rasch, Hirsch,
Paulose-Ram, & Hochberg, 2003). In this older population, prevalence increases
with age: 1.6-1.9% of older adults are affected in the age group 60-69 years, while
2.5-2.8% are affected among those of age 70 years and older. The incidence of
rheumatoid arthritis appears to be decreasing in many parts of the world (Kvien,
Uhlig, @degérd, & Heiberg, 2006; Uhlig & Kvien, 2005).
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Rheumatoid arthritis is considered to be of autoimmune etiology, and genetic
factors are important. Familial aggregation and a higher concordance in monozy-
gotic than dizygotic twins is seen. The genetic system that has been the subject
of most study is the major histocompatibility complex (MHC). The human leuko-
cyte antigen (HLA)-DR4 was the first allele to be associated with rheumatoid
arthritis (Stastny, 1978). It is now known that the incidence and severity of rheuma-
toid arthritis are associated with a specific amino acid sequence on several HLA-
DRBI alleles, called the rheumatoid arthritis shared epitope (Gregersen, Silver, &
Winchester, 1987; Kvien, Uhlig, @degard, & Heiberg, 2006; Ollier, Harrison, &
Symmons, 2001). Other possible susceptibility genes are under study, but they are
unlikely to be as important as the MHC genes. The role of infectious agents has
been explored, but no agent has been definitively linked with rheumatoid arthritis
(Albani & Carson, 1997). Oral contraceptives may retard the progression from mild
to severe disease (Spector & Hochberg, 1990). Previous blood transfusion, obe-
sity, and cigarette smoking may be associated with increased risks (Costenbader,
Feskanich, Mandl, & Karlson, 2006; Ollier et al., 2001; Symmons et al., 1997).

Conventional treatment of rheumatoid arthritis has mainly relied on drugs to alle-
viate symptoms, such as non-steroidal anti-inflammatory agents and corticosteroids.
These drugs improve symptoms and signs, but they do little to alter the structural
progression and long-term disability associated with the disease. Disease-modifying
drugs, including gold, penicillamine, and sulfasalazine, are thought to act by inhi-
bition of cytokines, but these drugs produce a slow response and a high level of
toxicity. They have generally not been taken for long periods of time. Methotrex-
ate has somewhat better properties, but is still not used for long periods of time.
Nevertheless, use of these drugs early in the course of the disease and escalation of
therapy on the basis of objective evidence of continued disease activity have greatly
improved the course of the disease (Emery, 2006). In addition, the discovery that the
proinflammatory cytokine tumor necrosis factor o (TNF-a) plays a major role in the
pathogenesis of the disease has led to the use of TNF-o. antagonists in the treatment
of rheumatoid arthritis. These agents have been shown to be highly effective in
reducing symptoms and signs and in inhibiting structural damage in patients who
have not responded to disease modifying antirheumatic drugs, including methotrex-
ate. Use of both methotrexate and anti-TNF-o. has brought about the best results
(Breedveld et al., 2006).

Rheumatoid Arthritis and Oral Health

As with osteoarthritis, rheumatoid arthritis can affect oral health in several ways
(Pokrajac-Zirojevic et al., 2002). Because of the usual involvement of the hands, per-
sonal oral hygiene may be difficult. This poor dental hygiene, along with the inflam-
matory reactions in the disease process, results in an increased risk for periodontal
infections and dental caries. Mercado, Marshall, Klestov, & Bartold, (2000) in fact
found a high prevalence (62.5%) of advanced periodontal disease in patients with
rheumatoid arthritis. Immunosuppressive agents used in the treatment of rheumatoid
arthritis also increase the risk for infections, delayed wound healing, and prolonged
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bleeding time. In addition, dry mouth frequently occurs in rheumatoid arthritis
patients (Arneberg, Bjertness, Storhaug, Glennas, & Bjerkhoel, 1992). Rheumatoid
arthritis can also contribute to the occurrence of temporomandibular joint dysfunc-
tion (Wolfe, Katz, & Michaud, 2005), as discussed in Chapter 17. Finally, people
with rheumatoid arthritis are less likely to visit a dental professional than persons
without arthritis. In the Australian study by Pokrajac-Zirojevic et al. (2002), only
55% of those with rheumatoid arthritis had visited a dental professional within the
past 2 years, compared to 72% of persons without arthritis (Table 7.5). When they
did visit a dentist, those with rtheumatoid arthritis were considerably more likely
than those without arthritis to have extractions, prosthodontic treatment, denture
maintenance and repairs, and denture and teeth cleaning and polishing.

Low Back and Neck Pain

Public Health and Clinical Aspects

About 75-85% of people in Western countries experience some form of low back
pain during their lifetime. In the United States, 15-20% of adults are affected dur-
ing the course of a year, about 1% are chronically disabled because of back pain,
and another 1% are temporarily disabled. Back pain is the most frequently reported
reason for a physician visit in the United States (Andersson, 1998).

Most low back problems resolve within 2—4 weeks, and close to 90% resolve
within 12 weeks (Andersson, 1998). However, recurrences are common, and low
back pain often becomes a chronic problem with intermittent, usually mild exacer-
bations (Cassidy, Coté, Carroll, & Kristman 2005; Deyo & Weinstein, 2001). In a
study of English patients seen by general practitioners for low back pain, after 1 year
only 25% had no disability even though the majority was no longer seeking care for
their problem from their practitioner (Croft, Macfarlane, Papageorgiou, Thomas, &
Silman, 1998). In a small proportion of cases, the pain becomes constant and severe.
In one study, 25% of cases accounted for 90% of the costs (Snook, 1982). Thus, low
back pain that starts during the working years may persist into older age.

The specific condition responsible for low back pain is often not known. How-
ever, given that different low back disorders have different etiologies and clinical
courses, combining all causes of low back pain can be misleading. Conditions com-
monly causing low back pain include sprains and strains, arthritic disorders, disc
herniations, spinal stenosis, spondylolysis and spondylolisthesis, and facet abnor-
malities, but because most studies combine all types of low back pain, for the most
part low back pain as a whole will be considered here.

The strongest predictor of low back pain is a history of low back pain
(Lagerstrom, Hansson, & Hagberg, 1998; Papageorgiou et al., 1996; Van Poppel,
Koes, Deville, Smid, & Bouter, 1998). First episodes of low back pain most fre-
quently occur among persons in the age range 20-39 years, but the proportion of
the population reporting low back pain (either old or new) is relatively constant
across the working years (Biering-Sorenson, 1982; Guo, Tanaka, Halperin, &
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Cameron, 1999). Over the age of 60 years, the prevalence of low back pain
increases among women, probably in association with spinal osteoporosis and
osteoarthritis. Low back pain occurs more frequently in persons of lower than
higher socioeconomic status, mainly because of their greater likelihood of working
in jobs requiring heavy manual labor.

People in jobs with a high degree of heavy manual labor are at high risk for low
back pain (Punnett et al., 2005). The elevated risk appears to occur mainly in jobs
requiring heavy lifting (e.g., 25 pounds or more), especially if bending and twisting
are required while lifting, if objects are held away from the body, and if the knees
are not bent while lifting (Andersson, 1981; Hales & Bernard, 1996; Hoogendoorn
et al., 2000; Kelsey et al., 1984c; Liira, Shannon, Chambers, & Haines, 1996). Jobs
involving motor vehicle driving and exposure to other forms of whole-body vibra-
tion also entail an increased risk (Bovenzi & Hulshof, 1999; Pope, Magnusson, &
Wilder, 1998). Psychological factors such as low social support in the workplace
and low job satisfaction may be associated with an increased risk (Hoogendoorn
et al., 2000).

Non-occupational driving also confers an increased risk (Kelsey et al., 1984a;
Lings and Leboeuf-Yde, 2000; Pope et al., 1998), as does cigarette smoking
(Leboeuf-Yde, 1999). Associations have been reported between tallness and low
back pain with sciatica or herniated lumbar intervertebral disc (Heliovaara, Mikela,
Knekt, Ollimpivaara, & Aromaa, 1991) and between narrow spinal canals and her-
niated lumbar intervertebral disc (Heliovaara, Vanharanta, Korpi, & Troup, 1986).
A recent review (Lis, Black, Korn, & Nordin, 2006) suggests that prolonged sitting
by itself does not increase the risk for low back pain, but that sitting in combination
with other exposures such as whole-body vibration and awkward posture does
increase the risk.

Preventing the occurrence of low back pain is difficult. One approach is to mod-
ify exposures in the workplace, such as reducing the amount of weight to be lifted
and minimizing bending and twisting motions while lifting. Using strength test-
ing to select workers for heavy manual jobs and using exercises to strengthen back
and abdominal muscles and improve overall fitness can be beneficial (Keyserling,
Herrin, Chaffin, Armstrong, & Foss, 1980; Lahad, Malter, Berg, & Deyo, 1994).
Although not yet the subject of formal evaluation, other helpful measures are likely
to be smoking cessation, moving around from time to time in situations requiring
prolonged exposure to one position, and vibration dampening. Also potentially ben-
eficial would be motor vehicles with adjustable seat positioning and good lumbar
support, reduction of the driving time of professional drivers, and better ergonomic
properties of motor vehicles (Krause, Rugulies, Ragland, & Syme, 2004; Pope
etal., 1998; Porter & Gyi, 2002). Approaches that do not seem to work are screening
workers on the basis of low back X-rays and medical examinations, training workers
to bend their knees while lifting (because of poor compliance), and wearing lumbar
supports in high-risk occupations (Jellema, van Tulder, van Poppel, Nachemson, &
Bouter, 2001; Snook, 1982).

Of particular importance in prevention of long-term disability for many people
with acute low back pain is continuation of normal activities to the extent tolerated
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and a prompt return to work (Malmivaara et al., 1995; Nachemson, 1983). For
instance, in a 12-week trial that compared various outcomes following random-
ization to bed rest for 2 days, back mobilizing exercises, or resumption of normal
activities as tolerated, those randomly assigned to resume their normal activities had
the fewest number of sick days, the lowest intensity of pain, the lowest score on a
back-disability index, the greatest ability to work, and the highest degree of lumbar
flexion (Malmivaara et al., 1995).

Neck pain affects 60—70% of people during their lifetime (Coté, Cassidy, &
Carroll, 1998), and the number of people affected appears to have been increas-
ing in the United States. As with low back pain, a variety of conditions can cause
neck pain, and recurrences are common. Risk factors have not been well studied,
but to some extent appear to be similar to those associated with low back pain:
previous low back or neck pain, prolonged exposure to awkward positions, and
possibly heavy lifting, cigarette smoking, frequent diving from a board, motor
vehicle driving, and exposure to other sources of whole-body vibration (Croft
et al., 2001; Kelsey et al., 1984b; Krause et al., 1997; Magnusson, Pope, Wilder, &
Areskoug, 1996; Smedley et al., 2003). Little research has been done on prevention,
but probably of benefit would be reductions in heaving lifting, cigarette smoking,
prolonged time spent in awkward positions such as at video display terminals, motor
vehicle driving, and exposure to other forms of whole-body vibration.

Low Back and Neck Pain and Oral Health

No known direct link exists between low back pain and oral health, except that
some of those with back pain have decreased mobility. Thus, like individuals with
arthritis, they are probably less likely to visit a dental professional for routine care.

Regarding the neck, physiological links exist between the cervical spine and
the masticatory system such that functional integration between the mandibular
and the head—neck motor systems occurs during jaw motion (Haggman-Henrikson,
Zafar, & Eriksson, 2002). Natural jaw function depends on simultaneous movement
in the temporomandibular, atlanto-occipital, and cervical spine joints (Eriksson,
Héaggman-Henrikson, Nordh, & Zafar, 2000; Zafar, 2000). Activation of jaw and
neck muscles brings about these coordinated movements. Because of this interde-
pendence, injury to any of these joints can affect jaw function (Haggman-Henrikson
et al., 2002). Patients with temporomandibular disorders may seek care for pain
and dysfunction in the neck region, and patients with cervical spine disorders may
present with pain and dysfunction in the jaw—face region. Injury to the head—neck
area, as in whiplash injury, can affect this integrated jaw—neck function and thus
compromise jaw function. Trauma to the neck can also contribute to temporo-
mandibular dysfunction, thereby affecting mandibular mobility and mouth opening
capacity (Klobas, Tegelberg, & Axelsson, 2004). Dentists should look for cervical
dysfunction in patients with temporomandibular dysfunction. In addition, occlusal
disorders, often related to masticatory dysfunction, are common and may cause
neck pain that responds to dental treatment, especially in persons with abnormal
craniocervical posture, signs linking the neck pain to mastication, and symptoms
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of masticatory dysfunction (Catanzariti, Debuse, & Duquesnoy, 2005). Physicians
dealing with neck pain should thus keep in mind masticatory and occlusal disorders
as possible causes.

Less Common Conditions that May Affect Oral Health

Osteomyelitis

Osteomyelitis is a rare condition in which bacteria or fungi infect bone and bone
marrow. Acute osteomyelitis usually develops when pathogenic bacteria, most com-
monly Staphylococcus aureus, reach the metaphyseal blood vessels of bone through
the blood stream (Cunha, 2002). Pathogenic bacteria in the smaller arterioles of the
metaphyses of bone multiply, leading to microabscess formation. The abscesses usu-
ally occur in the medullary cavity of bone, the metaphyseal space, or subperiosteal
space. Eventually fragments of infected dead bone form without a blood supply.
Acute osteomyelitis can generally be cured with antibiotic therapy alone. However,
if this process becomes chronic, extensive bone destruction occurs. Staphylococcus
aureus may be involved, but gram-negative organisms are also frequently seen.
Surgery is often required in addition to antibiotics. Older adults are at high risk
because of the frequent occurrence of other predisposing diseases, such as peripheral
vascular disease, diabetes mellitus, and poor dentition, and because of surgical pro-
cedures that are frequently performed in elderly persons, such as dental extractions,
open-heart surgery, and joint replacement (Cunha, 2002).

Osteomyelitis of the mandible is usually seen in elderly patients with poor denti-
tion or periodontal disease. Abscesses around the periodontal membrane and adja-
cent bone are common, and the abscess may extend deeper into the bone. The
organisms usually responsible are those of the oropharyngeal anaerobic flora, such
as Actinomyces, Eikenella, and Peptostreptococcus. Abscesses may occur locally or
spread to the brain through the blood stream. Treatment, in addition to appropriate
antibiotics, entails removal of the diseased tooth and root along with excision of the
dead bone tissue (Cunha, 2002). Osteomyelitis may also occur in association with
alendronate-induced osteonecrosis of the jaw, as described above.

Fracture of the Mandible

Across all ages, fracture of the mandible most commonly occurs as a result of vio-
lent crimes such as assault and gunshot wounds and, less commonly, motor vehicle
accidents. In older individuals, however, falls and motor vehicle accidents are the
most common causes of mandibular fractures and other maxillofacial injuries (King,
Scianna, & Petruzzelli, 2004; Rehman & Edmondson, 2002; Sidal & Curtis, 2006).
Thus, preventive efforts focusing on falls and motor vehicle accidents should reduce
the frequency of these injuries in older populations.



7 Musculoskeletal Conditions 147
Multiple Myeloma

Multiple myeloma is a cancer characterized by uncontrolled multiplication of abnor-
mal plasma cells in the bone marrow. The annual incidence rate is about 6 per
100,000 in the United States and survival is poor (Ries & Devesa, 2006). Incidence
and mortality rates increase steeply with age, and it usually occurs in persons older
than 50-60 years of age. Although multiple myeloma is not technically a muscu-
loskeletal condition, plasma cells produce cytokines that cause weakening of bone,
leading to pain and fractures. Bone pain, especially during movement, is in fact
often the main symptom of multiple myeloma. The weakening of the bone can lead
to fracture. Bisphosphonates are often used in the treatment of multiple myeloma to
strengthen bone and reduce hypercalcemia. The doses of bisphosphonates are high,
thus leading to an increased risk of osteonecrosis of the jaw (see above).

Conclusion

It is important for dental and medical health professionals to keep in mind that sev-
eral diseases of the musculoskeletal system can involve the oral cavity as part of the
disease process. In addition, drugs used to treat several musculoskeletal disorders,
including bisphosphonates for osteoporosis and Paget’s disease and corticosteroids
for the arthritic disorders, can increase the risk for oral disease. Finally, many mus-
culoskeletal conditions, whether or not they directly affect oral health, make it more
difficult for people to perform effective personal oral hygiene and also to get around,
thus reducing the likelihood that they will receive office-based professional dental
care. Those concerned with the health of older people need to be aware of these
special problems caused by musculoskeletal conditions.
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Chapter 8

Cardiovascular, Cerebrovascular Diseases
and Diabetes Mellitus: Co-morbidities that
Affect Dental Care for the Older Patient

Neerja Bhardwaj, Shelly Dubin, Huai Cheng, Mathew S. Maurer,
and Evelyn Granieri

The prevalence of chronic disease increases with age. Consistent with the high
prevalence is often substantial morbidity and mortality. Among the most common
chronic diseases in older adults are those associated with micro- and macrovas-
cular disorders. This chapter emphasizes those syndromes, and focuses on diabetes,
major cardiovascular diseases and risk factors, and on cerebrovascular disease. Each
of these disorders has significant implications in the management of older adults
undergoing dental care. Because these co-morbidities are frequently coexistant and
complex, familiarity with their management will continue to be increasingly impor-
tant to dentists caring for older adults.

Diabetes Mellitus

Diabetes is the sixth leading cause of death in the United States and affects both
the micro- and macrovasculature. The overall risk of death from diabetes is twice
that of people without diabetes from the same age cohort. Persons with diabetes
have a two to four times higher death rate from heart disease than adults without
diabetes. Diabetes is a disorder of carbohydrate metabolism secondary to defects in
insulin secretion or resistance to the action of insulin or both, resulting in elevated
plasma glucose levels (American Diabetes Association, 2004). The incidence and
prevalence of diabetes mellitus increase with age. According to the Center for Dis-
ease Control, the prevalence of diabetes, in 2005, in adults over the age of 60 in
the United States, is 10.3 million or 20.9% (American Diabetes Association, 2004;
National Center for Health Statistics, 2006). Alarmingly, there are a large number
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of older adults between the ages of 60 and 74, almost 11%, who have the disease
but are undiagnosed (American Diabetes Association, 2004 ).

The two most common types of diabetes mellitus (DM) are type I and type II.
Older adults are usually diagnosed with type II diabetes. Type II diabetes melli-
tus accounts for 90%—95% of adult diabetes and is caused by inadequate secretion
of insulin as well as poor tissue response to insulin. An elderly person with type
II diabetes mellitus usually does not require insulin but may often be required
to diet and exercise. Type I diabetes accounts for 5%—10% of all diabetes and
is a result of autoimmune destruction of the B-cells of the pancreas, resulting in
little or no production of insulin. This typically occurs in a younger cohort of
patients.

The diagnosis of diabetes is made when a patient exhibits classic symptoms:
polyuria, polydipsia, weight loss, blurred vision and serum glucose of 200 mg/dl at
any time of the day, or an 8-hour fasting plasma glucose (FPG) of 126 mg/dl, or a
2-hour oral glucose tolerance test (OGTT) resulting in a plasma glucose 200 mg/dl.
The OGTT requires the ingestion of 75 g of glucose in 300 ml of water administered
after an overnight fast (American Diabetes Association, 2004). The American Dia-
betes Association recommends the FPG as it is inexpensive and less complex for
the patient. The World Health Organization recommends the OGTT as it provides
additional information for differentiation of impaired glucose metabolism, and the
unmasking of impaired glucose tolerance. OGTT is specifically recommended in
high risk groups (Metcalf & Scragg, 2000). Impaired glucose tolerance is considered
pre-diabetes and has an association with cardiovascular disease. Table 8.1 summa-
rizes the diagnostic criteria for diabetes.

The first line of treatment for the newly diagnosed patient with type II diabetes
is lifestyle modification such as control of blood pressure, lipids, weight loss
and smoking cessation. When management cannot be achieved with lifestyle
changes, there are multiple oral agents available to achieve glycemic control
(Table 8.2).

Insulin is the oldest hypoglycemic agent available and is used in the manage-
ment of the Type I patient or in concert with oral agents when oral agents alone
cannot achieve glycemic control. Banting and Best first discovered insulin in the
1920s which was commercially produced using purified bovine (cow) and porcine
(pig) insulin. In the 1980s technology advanced such that human insulin could be
commercially produced. Human insulin is not recognized by the body as a foreign
agent and therefore has decreased the risk of adverse reaction.

Table 8.1 Diagnosis criteria for diabetes

Normal FPG Impaired FPG Diabetes
FPG < 100 mg/dl FPG > 100 and < 126 mg/dl (IFG) FPG > 126 mg/dl
2-hPG < 140 2-hPG > 140 and < 200 mg/dl (IGT) 2-h PG > 200 mg/dl

Casual plasma
glucose > 200 mg/dl
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Table 8.2 Oral medications for treatment of Diabetes Mellitus
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Generic Name Trade Name Dosage Mechanism

Sulfonylureas Enhance insulin
secretion

First generation

Acetohexamide Dymelor 500-750 mg

Chlorpropamide Diabinese 250-275 mg

Tolazimide Tolinase 250-500 mg

Tolbutamide Orinase 1000-2000 mg

Second Generation

Glemeperide Amaryl 4 mg

Glipizide Glucotrol 1020 mg

Glipizide SR Glucotrol XL 5-10 mg

Glyburide Diabeta, micronase 5-20 mg

Glyburide, micronized Glynase 3-12mg

Alpha-glucosidse Decrease glucose

inhibitor absorption

Acarbose Precose 50-100 mg tid

Biguanide Decrease hepatic
glucose production

Metformin Glucophage 1500-2550 mg

divided

Thiazolidinedione Enhance insulin
sensitivity

Troglitazone Rezulin 400-600 mg

Pioglitizone Actos 15-45 mg

Rosiglitazone Avandia 4 mg qd-bid

Combinations

Glipizide and Metformin Metaglip 2.5/250-5/500

Glyburide and metformin Glucovance 1.25/250-5/500

Rosiglitazone and Avandamet 1/500-4/1000

metformin

Health Maintenance and Diabetes

There are additional complications associated with DM besides those that are related
to the cardiovascular system. Diabetic retinopathy is responsible for 12,000-24,000
cases of blindness each year. In the United States and Puerto Rico, diabetes is also
the leading cause of renal failure, with 153,730 people who have end-stage kidney
disease due to diabetes and are on chronic dialysis or have a kidney transplant. In
2002 82,000 amputations were performed on people with diabetes. There is also
an increased association of periodontal disease in diabetics (Genco, 1996; Fontana
et al., 1999). These complications dictate the health measures necessary for the
maintenance of the health and well being of the patient with diabetes. The main-
tenance regimen needs to include a dilated eye exam by an ophthalmologist once
a year. Podiatric care to evaluate foot care and prevention of diabetic foot ulcers is
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also recommended. Patients need to be taught how to cut their nails and to examine
the skin between the toes for any lesions or signs of infection.

There is a strong connection between diabetes and periodontal disease, and it
therefore important for persons with diabetes to have regular dental maintenance. It
is beneficial for the dentist to determine the severity of the disease and the degree of
control achieved. When dental procedures are required the patient should be advised
to eat in the morning and take his or her insulin and/or oral agent. When treating
a patient with a history of poor glycemic control it is important to consult with
the managing clinician. Patients on oral agents do not require special care prior to
procedures unless they have multiple co-morbidities and complications from the
disease. Patients undergoing procedures that would require them not to eat prior to
the procedure should not take their oral hypoglycemics on the day of the procedure
and these agents should be reinitiated at the time that the diet is resumed.

The measurement of glycemic control is the hemoglobin A;C (A;C). The rec-
ommendation by the American Geriatrics Society for an elderly individual is main-
tenance of A;C at 7% or lower. For the frail elderly patient with life expectancy of
less than 5 years and others with multiple co-morbidities, tight control of glycemic
levels may outweigh the benefits of the recommended A;Cs (American Diabetes
Association, 2004). In these cases one would want to avoid the potential of hypo-
glycemic events with a rigid medical regimen for glycemic control, which can be
more detrimental to a patient’s health, then allowing the blood sugars run at a higher
level.

Acute Complications of Diabetic Mellitus

Diabetic ketoacidosis (DKA) can occur in patients with established diabetes or
present as the initial manifestation of newly diagnosed diabetes. DKA results from
insulin deficiency and excess of glucagon, catecholamines, cortisol and growth hor-
mone. The diagnosis of DKA is made with the presentation of symptoms and/or
physical findings that include

Symptoms

Nausea/vomiting
Thirst/polyuria

Abdominal pain

Shortness of breath
Lethargy/cerebral edema/coma

Physical Findings
Tachycardia

Dry mucous membranes
Dehydration/hypotension
Kussmaul respirations
Abdominal tenderness
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DKA occurs because of inadequate insulin administration, infection, drugs (e.g.
cocaine) or infarction (cerebral, coronary, mesenteric or peripheral) (Durso, 2006).
The elderly diabetic patient with suspected DKA is a medical emergency and
requires transfer to an emergency medical center.

Elderly persons with type II diabetes can develop nonketotic diabetic acidosis
or a hyperglycemic hyperosmolar state (HHS). HHS is caused by a hyperglycemic
state in the setting of deficient fluid intake. The elevated serum glucose levels cause
an osmotic diuresis that in turn elevates the plasma glucose levels. A slow repletion
of the body fluid volume in an acute care setting is the specified treatment.

Hypertension

Hypertension is an extremely common condition among older adults. The preva-
lence of hypertension in noninstitutionalized older women aged 55-64, 65-74 and
75 years and older was 53.9%, 72.7% and 83.1%, respectively. Older men have
a slightly lower prevalence of hypertension (National Center for Health Statis-
tics, 2006). It has been observed that systolic blood pressure (SBP) and diastolic
blood pressure (DBP) increases as people get older (Fagard, 2002). However,
elevation of DBP reaches the plateau when a person is around 60 years old.
This contributes to a wide pulse pressure and isolated systolic hypertension (i.e.
SBP > 140 mmHg and DBP < 90 mmHg), which are mainly seen in older adults
(Fagard, 2002).

The diagnostic criteria of hypertension in adults including older adults are usually
based on the Joint National Committee on Prevention, Detection, Evaluation and
Treatment of High Blood Pressure (JNC). According to the classification of hyper-
tension of INC 7 report in 2003 (Table 8.3), hypertension is defined as either SBP >
140 mmHg or DBP > 90 mmHg (Chobanian et al., 2003). One of the major changes
during the last decades is the definition of hypertension from > 160/95 mmHg
to > 140/90 mmHg (Table 8.3). The JNC 7 and previous JNC reports were well
accepted in the oral healthcare community (Muzyka & Glick, 1997; Glick, 1998;
Aubertin, 2004; Herman, Konzelman, & Prisant, 2004).

Hypertension is a significant cardiovascular risk factor. In older adults, hyper-
tension is associated with increased cardiovascular morbidity and mortality
(Fagard, 2002). This increased morbidity and mortality could be reduced by
lowering blood pressure (BP) as has been demonstrated in several randomized
controlled trials (Leonetti & Zanchetti, 2002). The trend of uncontrolled hyperten-
sion in adults, mainly in older adults, has not been improved in the past decades
despite there being hundreds of antihypertensive drugs on the market (Hajjar &
Kotchen, 2003). Older adults with hypertension often visit their dentists. This
provides dentists an opportunity to diagnose hypertension in older adults.

BP is determined by flow (cardiac output) and by peripheral vascular resistance.
The mechanism of hypertension, including hypertension in older adults, is still
unclear. Hypertension with an unknown or multifactorial etiology is called essen-
tial hypertension. Increased salt sensitivity, reduced aortic elasticity, baroreceptor
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sensitivity and several other physiologic changes are potential mechanisms for
hypertension in older adults (Burris, 1991). However, it is clear that the aging-
related elevation of SBP and DBP is not physiologic and should not be considered
as benign.

The concept of SBP and DBP introduced by Korotkoff is still used today. The
first phase of Korotkoff sounds, heard as clear and tapping sounds, is defined as SBP.
DBP is defined as the Korotkoff sounds begin to disappear or to muffle. The indirect
BP measurement, i.e. the auscultatory method, is often used to diagnose hyperten-
sion (Chobanian et al., 2003). Accurately and properly measuring BP requires mul-
tiple steps and cautions (Williams et al., 2004; World Hypertension League, 2007).
A mercury sphygmomanometer or semiautomatic device is often used to measure
BP. According to Williams, the cuff sizes, including small adults, standard adults,
large adults and adult thigh cuff, are used based on the arm circumference. The BP
measuring device should be properly maintained, calibrated and validated. Both the
patient and the provider should avoid talking during the measurement procedure.
One should lower the mercury column at 2 mm/s and read the BP to the nearest
2 mmHg. Both sitting and standing BP should be recorded. A BP reading should be
measured at least twice (Williams et al., 2004). Some patients may have elevated
BP in the practitioner’s office, however the patients’ BP returns to normal in their
homes. This is called white-coat hypertension (Chobanian et al., 2003; Williams
et al., 2004). BP in older adults often varies and is termed labile hypertension
(Williams et al., 2004). This can be detected by 24-hour ambulatory BP monitoring
(ABPM) (Williams et al., 2004). However, ABPM is not routinely recommended
for every person with hypertension (Williams et al., 2004).

The diagnosis of hypertension often requires three separate blood pressure read-
ings (Bolli, 2005). Depending on BP level, which may identify a patient with
hypertensive urgency or emergency, and/or the presence of target organ damage,
such as diabetes, chronic kidney disease or macrovascular damage, some patients
can be diagnosed with hypertension on the initial visit while others will require
continued followed up or need an ambulatory BP monitor or home blood pres-
sure monitoring. As Bolli suggested, diagnosing hypertension needs multiple visits
depending on the initial BP level and co-existence of diabetes mellitus. Patients may
need three to five clinic visits to diagnose hypertension based on JNC VII criteria
(Bolli, 2005).

A systematic evaluation of hypertension is generally approached by history,
physical examination, laboratory tests and imaging studies. The initial evaluation of
a patient with hypertension includes identifying the causes of hypertension (drugs,
renal diseases, pheochromocytoma and other secondary causes of hypertension),
contributory factors (overwight, excess salt intake, physical inactivity and stress),
complications of hypertension (renal insufficiency, heart failure and others) and
other cardiovascular risk factors (smoking, diabetes mellitus, cholesterol level and
etc) (Williams et al., 2004). The evaluation starts by asking about the history of
hypertension and medications, especially cardiovascular and pain medications such
as nonsteroidal anti-inflammatory drugs (NSAIDS). Persons with hypertension are
often asymptomatic (Chobanian et al., 2003; Williams et al., 2004). Cardiovascular
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risk factors and common identifiable causes should be the focus of the initial eval-
uation (Williams et al., 2004). A key aspect of the physical examination is correct
blood pressure measurement. Routine tests include urine analysis, basic metabolic
panels, lipid profile and electrocardiogram. Imaging studies are used for certain
patients (Chobanian et al., 2003; Williams et al., 2004) to evaluate for secondary
causes.

Improving health outcomes is the major goal in treating hypertension in older
adults. Randomized controlled trials (RCTs) have shown that lowering BP reduces
cardiovascular morbidity and mortality (Leonetti & Zanchetti, 2002). An algo-
rithm for the treatment of hypertensive adults is shown in Figure 8.1 (Chobanian
et al., 2003). In general nonpharmacologic interventions are initiated first and then
drug therapy is employed if nonpharmacologic interventions fail. The goal is to
lower BP to the target level.

Nonpharmacologic interventions for blood pressure management includes
weight reduction, DASH (Dietary Approaches to Stop Hypertension) diet,
dietary sodium reduction, physical activity and moderation of alcohol consumption
(Chobanian et al., 2003). It is important to reduce the cardiovascular risk factors
such as smoking mentioned above. Lifestyle modifications such as physical activity
and weight reduction are also beneficial to other cardiovascular diseases.

| Lifestyle Modifications 1
1
Not at Goal BP
(<140/90 mm Hg or <130/80 mm Hg for Those With Diabetes
or Chronic Kidney Disease)
¥
| Initial Drug Choices |
]
\ '
Hypertension Without Hypertension With
Compeling Indications Compelling Indications
{
1 1 '

Stage 1 Hypertension Stage 2 Hypertension Drug(s) for the
(Systolic BP 140—159 mm Hg (Systolic BP 2160 mm Hg or Compelling Indications
or Diastolic BP 90—-99 mm Hg) Diastolic BP 2100 mm Hg) (See Table 6)

Thiazide-Type Diuretics for Most 2-Drug Combination for Most Other Antihypertensive Drugs
. e (Usually Thiazide-Type Diuretic (Diuretics, ACE Inhibitor, ARB,

B’,"‘Bmm&ﬁ Pl and ACE Inhibitor or ARB or p-Blocker, CCB) as Needed
ihaed p-Blocker or CCB)

l |

< Not at Goal BP >
[}
Optimize Dosages or Add Additional Drugs Until Goal BP Is Achieved
Consider Consultation With Hypertension Specialist

Fig. 8.1 Algorithm of hypertension management in JNC 7 and permission was obtained from
JAMA (Aram V. Chobanian et al., 2003)
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Initial antihypertensive drug therapy is chosen depending upon blood pressure
level and compelling indications which is simplified in Figure 8.1 (Chobanian
et al., 2003). The common compelling indications are heart failure, post-myocardial
infarction, high coronary disease risk factor, diabetes mellitus, chronic kidney dis-
ease and recurrent stroke prevention (Chobanian et al., 2003). The classifications
of antihypertensive drugs include thiazide diuretics, loop diuretics, B-blockers,
o-blockers, combined o- and B-blockers, ACE inhibitors, angiotensin receptor
blockers (ARBs), calcium channel blockers (CCBs), central acting agents, and direct
vasodilators (Chobanian et al., 2003). The commonly used drugs are easily found in
most drug books. For older adults, thiazide diuretics or calcium channel blockers are
often the initial drug choice (Chobanian et al., 2003; Williams et al., 2004). Adding
any medication, including antihypertensive drugs, could easily cause drug—drug
and drug—disease interactions because many older adults consume multiple med-
ications to treat their multiple co-morbidities. A “start low and go slow” approach
for any drug, including antihypertensive drugs is warranted. In general, quickly
lowing BP in an asymptomatic older adult with hypertension, to a target level, i.e.
< 140/90 mmHg in a short time such as hours or days may be harmful.

Hypertensive Emergency (or Crisis) and Urgency

Hypertensive emergency or crisis is defined as a sudden increase in SBP and DBP
associated with acute target organ damage that requires immediate management
(Varon & Marik, 2003; Flanigan & Vitberg, 2006). Target organ damage includes
hypertensive encephalopathy, acute left ventricular failure with pulmonary edema,
dissecting aortic aneurysm, acute myocardial ischemia, and acute renal failure. Such
patients need to be admitted to a critical care unit to lower the blood pressure
(Varon & Marik, 2003; Flanigan & Vitberg, 2006). Hypertensive urgency is defined
as a significantly elevated BP without acute target organ damage. SBP is usually
> 180 mmHg or DBP > 110 mmHg. In this situation, any elective dental procedure
should be postponed. A medical consultation is recommended.

Dentists and Special Concerns in Hypertension

Hypertension is one of the most common reasons for a medical consultation
prior to a dental procedure (Jainkittivong, Yeh, Guest, & Cottone, 1995). It is
important that a hypertension history be ascertained for every dental patient. Pain,
anxiety, stress and epinephrine-containing local anesthetics might be associated
with elevated heart rate and BP. As shown in one study, a simple dental check-up
increased SBP and DBP by 7-9 and 3-4 mmHg, respectively. Dental extractions
have been shown to increase SBP and DBP by 7-9 and 3-4 mmHg, respectively
(Brand, 1999). Control of pain, anxiety, and stress, and appropriate sedation
results in less BP elevation during procedures. A low concentration of epinephrine
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(1:80,000-1:100,000) is considered safe (Muzyka & Glick, 1997; Glick, 1998;
Bader, Bonito, & Shugars, 2002; Brown, 2002; Aubertin, 2004; Herman, Konzel-
man, & Prisant, 2004). BP monitoring during a long dental procedure is recom-
mended if patients have long-standing hypertension. If a patient complains of dental
pain and BP reaches a severe level, i.e. SBP > 180 mmHg or DBP > 110 mmHg
and has no symptoms such as headache, or chest pain, better pain control should be
initiated. If dental pain is under good control, but the BP is still high, 100-200 mg of
labetalol, or 0.1-0.2mg of clonidine can be given orally. However, elective dental
procedures should be postponed if patients have severe hypertension or uncontrolled
hypertension, i.e. SBP > 180 mmHg or DBP > 110 mmHg measured before the
dental procedure. However, there are no recognized or published criteria, based on
absolute BP levels, to indicate when the urgent dental care should proceed (Muzyka
& Glick, 1997, Glick, 1998; Aubertin, 2004; Herman, Konzelman, & Prisant, 2004).

Many cardiovascular drugs can cause adverse oral effects. They include dry
mouth (associated with B-blockers or diuretics), loss of taste (associated with
ACE inhibitors), bluish lips (associated with antianginal agents), angioedemma
of face, tongue or glottis (associated with ARB), gingival enlargement or bleed-
ing (associated with CCBs), stomatitis or gingivitis (associated with lipid lowering
agents) (Aubertin, 2004). Lichenoid reactions, similar in appearance to oral lichen
planus, have been associated with thiazide diuretics, ACE inhibitors, propranolol,
furosemide, spironolactone and labetalol. A dentist should first review the patient’s
antihypertensive drugs and identify possible associations with oral adverse effects
prior to considering primary oral or dental disease.

Coronary Artery Disease and Heart Failure

The incidence and prevalence of heart failure and coronary artery disease are
increasing, both of which are strikingly age-dependent, with prevalence rates
for heart failure in adults over 80 years of age approaching 10% (Senni et al., 1998;
Forman & Rich, 2003). The mortality rates are increasing exponentially with
advance in age in all major demographic subgroups of the U.S. population. It has
been projected that these rates will continue well into the twenty-first century.
Although several factors have contributed to the rise in these disorders, principal
among them is the progressive aging of the population.

A good history remains of substantial value in establishing the diagnosis of these
conditions despite the recent advances in laboratory measurements. The provider’s
initial examination, despite the subjective nature of much of the information gath-
ered, can be used to identify patients likely to benefit from further evaluation and
treatment.

Ischemic Heart Disease

While it is typical for patients with ischemic heart disease to note a character-
istic chest pain, compatible with angina, only 70%—80% of patients with acute
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Table 8.4 Categories of Angina
Angina Categories Description

Definite angina Substernal discomfort that precipitated by exertion, with a
typical radiation to the shoulder, jaw or inner aspect of the
arm, often associated with diaphoreisis or shorteness of breath
and relieved by rest or nitroglycerin in less than 10 minutes.

Probable angina Patients have most of the features of definite angina, but are
atypical in some aspects [i.e. atypical radiation of pain,
nitroglycerin not always effective, not associated with other
symptoms, nor is the pain was relieved only after 15-20
minutes of rest.]

Probably not angina An atypical overall pattern of chest pain that does not fit the
description of definite angina.

Definitely not angina Chest pain that is unrelated to activity appeared to be clearly of
non-cardiac origin and was not relieved by nitroglycerin.
Features suggesting a diagnosis of not angina include:
pleuritic pain, pain localized with one finger, pain reproduced
by movement or palpation of chest wall or arms, constant pain
lasting for days, very brief episodes of pain lasting a few
seconds or less, and pain radiating into the lower extremities.

myocardial infarction (AMI) present with ischemic type chest discomfort (Lusiani,
Perrone, Pesavento, & Conte, 1994; Ahto et al., 1998). Accordingly, providers
should be aware of clinical characteristics that are an independent predictor of sig-
nificant coronary artery disease including advanced age, male gender, type of chest
pain (definite or probably angina, Table 8.4), diabetes mellitus, smoking, hyperlipi-
demia and a previous history of myocardial infarction. Additionally, particularly
in the elderly, an acute myocardial infarction or unstable coronary syndrome can
manifest clinically not with chest pain but rather by symptoms of acute left ventric-
ular failure and chest tightness or by marked weakness or frank syncope (Lusiani,
Perrone, Pesavento, & Conte, 1994; Nowak, 1997). Persons with diabetes (women
in particular) have been noted in many studies to have atypical presentation of acute
ischemic syndromes (Yoshino et al., 1983) and in some instances, the pain of acute
ischemic events may begin in the epigastrium and simulate a variety of abdomi-
nal disorders. This fact often causes a myocardial infarction to be misdiagnosed as
“indigestion”. Thus, acute myocardial infarction or an unstable coronary syndrome
should be suspected in any older patient who presents with ischemic type chest pain
(definite or probable angina) that is prolonged (i.e. >10-20 minutes), occurs at rest
or with less activity than usual and in those patients with significant risk factors
despite atypical presentations.

In patients with a high likelihood of an acute ischemic syndrome based on his-
torical information, dental procedures should be delayed until more definitive eval-
uations, typically including a 12 lead electrocardiogram and serial cardiac enzymes,
are performed. These additional evaluations should be obtained as rapidly as possi-
ble to help confirm the diagnosis, stratify patients with regard to risk, and identify
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the presenting cardiac rhythm and site of potential myocardial ischemia or infarction
(Antman et al., 2004).

The treatment of patients with ischemic heart disease is relatively simple if the
proper steps are taken. In general, a preventive approach to the treatment of these
patients will serve to prevent untoward outcomes and provide safe and simple deliv-
ery of dental care for older cardiovascular patients. First, obtain blood pressure mea-
surements to screen for undiagnosed hypertension and to identify patients in whom
further medical therapy is warranted prior to dental procedures. Second, establish
what medications the patient is taking along with the dose and timing and note any
potential drug interactions and side effects (Table 8.5). Third, the use of short (less
than 1 hour) and morning appointments along with pre-medication to alleviate anx-
iety should be considered. Additionally, the use of intra-operative nitrous oxide and
oxygen is also a reasonable strategy for patients with ischemic heart disease. Finally,
effective local anesthesia is vital, in order to avoid undue stress that can promote
ischemic events, while following guidelines for the administration of epinephrine
(Leviner et al., 1992; Perusse, Goulet, & Turcotte, 1992; Mask, 2000). For patients
with ischemic coronary syndromes, a fresh supply of nitroglycerin should be avail-
able. In the event of the development of cardiovascular symptoms during dental
treatment, all work should be stopped and emergency measures should be instituted
if necessary.

Among patients with unstable angina or a recent (within 1 month) myocardial
infarction or recent coronary artery bypass operation, elective dental procedures
should in general be avoided (Eagle et al., 2002), and necessary dental treatment
should be conservative in its approach, aimed at treating pain or underlying infec-
tion. In such patients, prior to proceeding with definitive dental interventions, con-
sultation with the physician is strongly advisable and during such procedures, atten-
tion to the comfort of the patient in order to reduce anxiety and pain could include
any and all of the following: short appointments, comfortable dental chair and posi-
tioning, monitoring of vital signs pretreatment, good communication, oral sedation
and adequate intra-operative and postoperative pain control (Leviner et al., 1992).

Patients with an acute coronary syndrome include those whose clinical presen-
tations span the range of diagnoses from unstable angina to MI without ST ele-
vation (NSTEMI) and finally, MI with ST elevation (STEMI). The distinguishing
underlying pathophysiologic process in this spectrum of disorders is the presence of
underlying occluding thrombosis. Patients with STEMI have a high likelihood of a
coronary thrombus occluding the infarct artery, with a coronary thrombus possible
present in more than 90% of patients with STEMI, while only 1% of patients with
stable angina and about 35%-75% of patients with unstable angina or NSTEMI
have a coronary thrombosis (Antman et al., 2004).

Oxygen is very effective initial therapy for patients with potential acute ischemic
syndrome and can be administered at nasal flow rates of 4-6 Liters/minute but
for patients with evidence of chronic pulmonary disease, lower flow rates may be
prudent. For patients with suspected acute ischemic syndromes nd patients with
evidence of chronic pulmonary disease, lower flow rates may be prudent. Aspirin
has been shown to have a significant reduction in mortality and reinfarction rates
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(15% and 31%, respectively) in eight trials for patients with acute myocardial infarc-
tion (Antman et al., 2004), and thus should be prescribed to all patients with acute
ischemic syndromes in a dental office, assuming no contraindications, while await-
ing for more definitive evaluation.

The treatment for acute ischemic heart disease has become increasingly focused
on invasive cardiovascular procedures both in the acute setting for immediate reper-
fusion in the setting of an ST segment elevation myocardial infarction, and in the
chronic setting for treatment of chronic coronary artery stenosis. Coronary stents
have had a significant impact on reducing rates of restenosis, which was the Achilles
heel of percutaneous coronary angioplasty. After stent placement, with either bare
metal or drug eluding stents, patients are maintained with combined antiplatelet
regimens, typically including aspirin and Plavix (Berger et al., 1999). While the
risk of in-stent thrombosis with bare metal stents was defined to be highest in the
first few weeks after placement (Berger et al., 2002), which resulted in combined
antiplatelet therapy for this period, the risk of thrombosis for drug eluding stents
appear to remain elevated for months and potentially even years after placement
(Berger, Bell, Grill, Melby, & Holmes, 1998; Roberts & Redding, 2000). While
the exact mechanism is not known, it may be related to the use of polymers which
are employed in the manufacturing of these stents to affix the active drug com-
pound and may contribute to inflammation and thrombosis (Aggarwal et al., 1996;
Colombo et al., 2003). Accordingly, the duration of antiplatlet recommended has
been extended for at least 9 months and potentially longer for patients undergoing
placement of a drug eluding stent (2006).

As aresult of the wider use of more aggressive antiplatelet therapy and the wider
application of anticoagulants (warfarin and low molecular weigh heparins), the issue
of discontinuing these therapies prior to dental surgeries has become more common.
In general, the scientific data does not support routine discontinuation of oral anti-
coagulation therapy for dental patients (Kamien, 2006). Rather it has been shown
that when appropriate care is provided for potential excess bleeding, in the absence
of an International Normalized Ratio (INR) > 4.0, routine discontinuation of these
drugs before dental care can place these patients at unnecessary medical risk. How-
ever, the literature on the risk/benefit ratio of discontinuing antiplatetlet therapy in
patients undergoing dental procedures with drug eluding stents is lacking. Given the
increasing concerns about in-stent thrombosis in this population and the attending
associated risks, discontinuation of antiplatelet therapy prior to the currently recom-
mended period should be done in consultation with the cardiovascular consultant.

Heart Failure

Heart failure is a complex clinical syndrome that can result from any structural or
functional cardiac disorder that impairs the ability of the heart to meet the demands
of the body. The cardinal manifestations of heart failure (HF) are dyspnea and
fatigue, which typically result in a reduced exercise tolerance and fluid retention.
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This may lead to pulmonary congestion and peripheral edema. Since not all patients
have volume overload at the time of evaluation, the term “heart failure” is pre-
ferred over the older term “congestive heart failure’” and reminds practitioners to not
ignore symptoms compatible with the diagnosis simply because of the absence of
edema.

The New York Heart Association (NYHA) Function Class is the most com-
monly employed method to quantify the degree of functional limitation and has
important prognostic implications. The NYHA system assigns patients to one of
four functional classes, depending on the degree of effort needed to elicit symp-
toms: patients may have symptoms of HF at rest (class IV), on less-than-ordinary
exertion (class III), on ordinary exertion (class II), or only at levels of exer-
tion that would limit normal individuals (class I). Individuals with decompen-
sated heart failure (e.g. class IV) should not undergo elective dental procedures.
Patients with class III heart failure, undergoing dental procedures can usually
receive office based dental treatment after consultation with the medical consul-
tant with or without modifications including short, stress-free appointments with
supplemental oxygen.

Therapy for heart failure has evolved over the past three decades and typically
consists of diuretics for volume control, angiotensin converting enzyme inhibitors or
angiotensin receptor antagonists as well as B-blockers which both have significant
neurohormonal benefits (see Table 8.6). An increasing number of patients with heart
failure are receiving biventricular pacemakers with an implantable cardiac defib-

Table 8.6 Cardiac Conditions Associated With Endocarditis

High-risk category Moderate-risk category Negligible-risk category (no
greater risk than the general

population)

Prosthetic cardiac valves,
including bioprosthetic
and homograft valves

Previous bacterial
endocarditis

Complex cyanotic congenital
heart disease (e.g., single
ventricle states,
transposition of the great
arteries, tetralogy of
Fallot)

Surgically constructed
systemic pulmonary
shunts or conduits

Most other congenital
cardiac malformations
(other than above)

Acquired valvar dysfunction
(e.g., rheumatic heart
disease)

Hypertrophic
cardiomyopathy

Mitral valve prolapse with
valvar regurgitation and/or
thickened leaflets

Isolated secundum atrial
septal defect

Surgical repair of atrial
septal defect, ventricular
septal defect, or patent
ductus arteriosus (without
residua beyond 6 mo)

Previous coronary artery
bypass graft surgery

Mitral valve prolapse without
valvar regurgitation

Physiologic, functional, or
innocent heart murmurs

Previous rheumatic fever
without valvar dysfunction

Cardiac pacemakers
(intravascular and
epicardial) and implanted
defibrillators
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rillator (ICD) for management of life threatening arrhythmias. These devices are
equipped with a left ventricular lead, which stimulates the left ventricle in case
of delayed electrical conduction (e.g. a left bundle branch block). This so called
cardiac resynchronization therapy decreases morbidity and mortality in selected
patients (Bradley et al., 2003). While biventricular pacers and implantable cardiac
defibrillators (BiV/ICDs) are safe in the dental office even in case of discharge,
certain precautions should be noted. The modern dental office comprises a variety
of electromagnetic devices that can interfere with pacemaker function. One study
(Miller, Leonelli, & Latham, 1998) evaluated the effect of dental equipment on dual-
chamber pacemaker function with bipolar leads programmed to DDD mode (pacing
of both the atria and ventricles) and a single-chamber pacemaker with a unipolar
lead programmed to VVI mode (set to pace the ventricle only), all set at maxi-
mum sensitivity. Pacemaker inhibition was noted while the pacemaker was near an
electrosurgical unit, the ultrasonic bath cleaner, and the ultrasonic scaler (Trenter &
Walmsley, 2003; Balfry, 2005). Electromagnetic interference (EMI) was absent with
standard operation of the amalgamator, the electric pulp tester, a composite curing
light, dental hand pieces and/or drills, the electric toothbrush, the dental chair and
light, ultrasonic instruments, a radiography unit, and an ultrasonic scaler. Accord-
ingly, dental providers should recognize the possibility for EMI in patients with
pacemakers and defibrillators. For the nonpacemaker-dependent patient, dental pro-
cedures are safe, but for the pacemaker-dependent patient who cannot avoid interac-
tion with interference-causing dental equipment, the patient’s pacemaker should be
programmed to asynchronous pacing mode before the dental procedure is initiated.
Data on the patient with an ICD is lacking and dentists are encouraged to discuss
the clinical strategy in such patients with the consulting cardiologist.

Atrial Fibrillation

Atrial Fibrillation is a common atrial tachycardia. It is characterized by an extremely
rapid atrial rate without any discrete P waves on the electrocardiographic (EKG)
tracing. It occurs when there are multiple small foci in the atria continuously
discharging and contracting. It is commonly associated with patients who have
hypertension, ischemic heart disease, thyrotoxicosis or rheumatic heart disease. The
incidence of atrial fibrillation increases with age. The prevalence of atrial fibrilla-
tion has been shown to occur in more than 10% people over the age of 80 years.
(Wolf, Abbott, & Kannel, 1987; Krahn, Manfreda, Tate, Mathewson, & Cuddy,
1995).

In controlling atrial fibrillation either rate or rhythm control is acceptable. Studies
have not demonstrated that one method is more superior to the other with regard
to decreasing incidence of embolic complication. This has been demonstrated by
the AFFIRM and RACE trials (Van et al., 2002; Wyse et al., 2002). One must
keep in mind that antiarrhythmic control may be associated with more adverse
drug reactions and concomitant hospitalizations in older persons. If a patient cannot
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tolerate the side effects of the antiarrhythmics and is not very symptomatic with the
atrial fibrillation, it is reasonable to just maintain rate control.

Rate control can be achieved with intravenous 3-blockers and/or calcium chan-
nel blockers. These drugs both slow conduction in the AV node by prolonging the
refractory period in the node. Digoxin is not as effective when used as monotherapy
and is associated with more toxicity. However, digoxin when used in combination
with either a B-blocker or calcium channel blocker may enhance the effect of both
drugs. If atrial fibrillation is known to be occurring for less than 48 hours, con-
version to sinus thythm may be attempted without significant concern regarding
thromboembolic risk. This is often difficult to predict since most patients are not
sure of the exact timing of when their symptoms occurred. Often it is best to assume
the arrhythmia has been present for longer then 48 hours. In this event it is important
to ensure there is not a thrombus in the heart before attempting cardioversion. This
may be done by a transesophageal echo (TEE) or by simply treating as if a throm-
bus is present by anticoagulating the patient for about 3 weeks and then attempting
cardioversion. If a patient is seen not to have a thrombus by TEE, cardioversion may
be attempted in a controlled manner immediately, however anticoagulation should
be maintained for 4 weeks after the cardioversion, assuming the patient remains in
normal sinus rhythm.

Antiarrhythmic medications may be used to restore sinus rhythm but they are
modestly effective. These medications may have complications such as inducing
arrhythmias such as torsades de pointes, and other toxicities in the liver and lung,
neurologic abnormalities, thyroid disorders and gastrointestinal upset. The longer
a patient has been in atrial fibrillation the more difficult it will be to try to convert
her or him to a sinus thythm. A patient may be considered for radioablation of the
atrial fibrillation when the rhythm is not controllable with conventional methods
and symptoms are persistent and severe. This is a newer form of therapy and may
provide a “cure” for a patient in atrial fibrillation. One study demonstrated success
rates of 88% in 6 months in patients with paroxysmal atrial fibrillation, however the
follow-up was limited in this study and the patients were considerable younger than
those in everyday practice (Oral et al., 2003).

Patients with atrial fibrillation are at increased risk of developing thrombi, pos-
sibly leading to thromboembolism. This puts patients at risk of developing an
ischemic stroke by an embolic event. Stroke risk is increased 5-fold in the absence
of rtheumatic heart disease and 20-fold in the presence of rheumatic heart disease
(Trumble & Taffet, 2007). Atrial fibrillation is accountable for one-sixth of all
ischemic strokes in people over the age of 60 years (Wolf, Abbott, & Kannel, 1991).
Patients with this dysrhythmia should be anticoagulated to prevent the event of an
embolic stroke. Anticoagulation in older individuals carries greater risk because of
potential to develop adverse drug effects, and hemorrhagic events especially in the
event of falling.

Warfarin is the drug of choice for anticoagulation in patients with chronic atrial
fibrillation. Numerous studies have shown that warfarin, when at a therapeutic
range, will reduce the likelihood of developing a stroke. The requirement of
consistently having to check coagulation levels to monitor warfarin therapy may
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make this a difficult drug for some patients to take. Aspirin can be used as an alter-
native though it is not as efficacious as warfarin therapy in reducing the incidence
of strokes.

The laboratory test used to monitor the anticoagulant effect of warfarin is Interna-
tional Normalized Ratio or INR (Hirsh & Poller, 1994). The INR is the prothrombin
time ratio obtained by testing a given sample using the World Health Organization
reference thromboplastin. Prothrombin measures the activity of coagulation factors
II, VII and X. A target INR of 2.5 with an acceptable range of 2.0-3.0 has been
recommended by the American Geriatrics Association (American Geriatrics Soci-
ety, 2007). There is an increase in complications with INR greater than 4.0 and the
drug is not as efficacious when the INR is less than 2.0. In elderly patients it is
especially important to monitor their INR levels due to concerns of polypharmacy.
Many elderly patients are on a multitude of medications, which may have drug—
drug interactions with warfarin. Some of the medications that affect cytochrome
P-450 system in the liver that may interfere with warfarin metabolism are pheny-
toin, steroids, ranitidine and propylthioruracil (Dharmarajan, Varma, Akkaladevi,
Lebelt, & Norkus, 2006). The goal for therapy is to reduce thromboembolic
events with a safe blood level without jeopardizing the patient’s health to bleeding
complications.

Many older dental patients who present for a dental procedure will be on war-
farin. It is important for a dentist to know how to be able to manage a patient on
anticoagulation and to be able to safely proceed with a dental procedure. There
is concern that warfarin may increase bleeding risks during a procedure. Overall
outcomes for a patient will vary with age, other comorbidities, and the invasiveness
of the procedure. Ultimately the risk of cessation or decreasing the dose of warfarin
needs to be considered since this may increase the chances of a patient developing
a thromboembolic event.

Literature has shown that if the INR is within therapeutic range (INR 2-3) that it
is safe for a patient to undergo a dental procedure (Mclntyre, 1966; Wahl, 1998;
Cannon & Dharmar, 2003). Carter et al. described in their extensive review of
studies concerning dental extraction of anticoagulated patients that the majority of
the cases had PT values that were either on the low side of the therapeutic range
or were virtually normal. Their concern was that larger patient groups should be
studied before the technique of not stopping anticoagulation during a procedure
can be fully advocated (Carter, Goss, Lloyd, & Tocchetti, 2003). Ultimately it was
proposed in their study that most ambulatory patients could safely proceed for their
dental procedure on anticoagulation.

Valvular Heart Disease

The prevalence of valvular heart disease increases with age. In the general pop-
ulation, moderate or severe valve disease was identified in 615 of 11,915 adults
(5.1%). While there was no difference in the frequency of valve diseases between
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men and women, the prevalence increased with age, from 0.7% (95% CI 0.5-1.0) in
18—44 year olds to 13.3% (11.7-15.0) in the 75 years and older group (p < 0.0001).
The national prevalence of valve disease, corrected for age and sex distribution from
the U.S. 2000 population was estimated to be 2.5% (2.2-2.7) (Nkomo et al., 2006).
Fibrocalcific changes of the heart, including mitral annular calcification (MAC),
aortic annular calcification (AAC) and aortic valve sclerosis (AVS) among 3929
community dwelling elderly individuals 3929 participants in the Cardiovascular
Health Study (CHS) with a mean age 76 £ 5 years of whom 60% were women
was found in 1640 (42%) subjects, 1710 (44%), AVS in 2114 (54%) of subjects,
respectively (Barasch et al., 2006). Thus, for dental care providers who encounter a
growing population of older individuals, knowledge regarding the diagnosis, evalu-
ation and management, particularly as it relates to anticoagulation and endocarditis
prophylaxis is imperative.

For a complete review of major valve disorders in the geriatric population, the
dental care provider is referred to several recent reviews (Segal, 2003a,b). Many
therapies including administration of prophylactic antibiotics to a dental patient
with a history of heart murmur, rheumatic fever or mitral valve prolapse rely on
a reliable diagnosis of heart valve disease. However, reliance on historical informa-
tion has been shown to be questionable in as many as 65% of patients who report
a history of valvular heart disease actually had no evidence of a pathological heart
murmur during previous physical examinations (Guggenheimer, Orchard, Moore,
Myers, & Rossie, 1998). Another study indicated that only 14% of patients who had
cardiac murmur and usually received antibiotic prophylaxis required prophylaxis
(Ching, Straznicky, & Goss, 2005). Additionally, in older individuals, who have a
high prevalence of cognitive impairment, historical information regarding valvular
disease requiring prophylaxis may not be reliable (Randall et al., 2001). Accord-
ingly, self-reported history of heart valve disease should not be the sole criterion for
antibiotic pre-medication. Rather, clinical examination of the older individual, cou-
pled with review of medical histories with medical providers and echocardiographic
imaging is required for appropriate therapeutic interventions (Kilmartin, 1994). In
general, any diastolic murmur or a systolic murmur that is associated with either
symptoms or signs of cardiovascular disease (heart failure, syncope, angina) or
a systolic murmur, which on exam is holosytolic, occurs in early or late systole
regardless of intensity, or occurs in mid-systole and is louder than grade II out of
VI, should be considered pathologic and evaluated with echocardiography (Bonow
et al., 2006).

Endocarditis Prophylaxis

Established guidelines for the prevention of bacterial endocarditis have been pub-
lished and are available through numerous internet sites (Dajani et al., 1997; Bonow
et al., 2006). Notably, the frequency of bacteremia has been shown to be highest
with dental and oral procedures in comparison with procedures that involve the
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genitourinary tract and the gastrointestinal tract, thereby emphasizing the impor-
tance of prophylactic measures for individuals at risk.

Recent guidelines recommend the following patients to receive antibiotic
prophylaxis: patients with prosthetic cardiac valve, previous infective endocarditis,
some forms of congenital heart disease (CHD), and cardiac transplant recipients
who develop cardiac valvulopathy. The forms of congenital heart disease that are
included are unrepaired cyanotic CHD (such as palliative shunts and conduits),
completely repaired congenital heart defect with prosthetic material or device
during the first 6 months after the procedure, and repaired CHD with residual
defects at the site or adjacent to the site of a prosthetic patch or prosthetic device
(which inhibit endothelialization). Antibiotic prophylaxis are no longer required
for any other form of CHD except for the conditions mentioned above (Wilson
et al., 2007). Among older adults, high-risk patients typically are those with
prosthetic cardiac valves, including bioprosthetic and homograft valves, and those
with previous bacterial endocarditis. The presence of a pacemaker or automatic
implantable defibrillator (AICDs), previous coronary artery bypass surgery or
the placement of a coronary stent, while very common in older individuals, are
not indications for endocarditis prophylaxis. However, it should be noted that
discussion as to the possible need for antibiotic prophylaxis of patients with
pacemakers, AICDs and stents largely is missing from the literature and there
is some evidence that if required, antibiotic prophylaxis may only be needed
during the first few weeks after placement. For older individuals who may have
concomitant cognitive difficulties and who require prophylaxis, the American
Heart Association has developed a bacterial endocarditis wallet card that can be
provided to patients to facilitate care (http://www.americanheart.org/ presenter.
html?identifier=3003000).

Anticoagulation

Guidelines for anticoagulation of patients with prosthetic valves both in the pres-
ence of normal sinus rhythm and of atrial fibrillation have been established (Salem
et al., 2004). Unfortunately, there is wide variation in the management of patients
with mechanical prosthetic valves who are taking anticoagulants and who require
noncardiac surgery including dental procedures. Practically, any approach to the
adjustment or discontinuation of anticoagulation should take into account both the
degree of surgical trauma during oral and maxillofacial surgery and the risk of
thromboembolism associated with the prosthetic valve and the alteration in anti-
coagulation.

Temporary discontinuation of high-intensity oral anticoagulant treatment is not
recommended in patients undergoing dental surgery. This policy is not based on
solid data from randomized clinical trials but on expert consensus. One prospective
cohort study that evaluated bleeding and thromboembolic complications in patients
with prosthetic heart valves and INR values between 2.0 and 4.5, who underwent
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dental procedures after a 2-day suspension of warfarin treatment, found no major
bleeding complications occurred in the week after the procedure; no thromboem-
bolic events and no cases of bacterial endocarditis in the 3 months after the proce-
dure but minor bleeding requiring local measures occurred in two patients. The INR
during the 2-day period in which warfarin was held decreased by approximately
1.0U (from 2.95 + 0.59 to 1.87 £ 0.46). INR values returned to the therapeutic
range in 90% of cases within 7 days of re-initiation of warfarin therapy with an
average time spent at INR less than 2.0 being 28 hours (Bussey & Lyons, 1998;
Russo, Corso, Biasiolo, Berengo, & Pengo, 2000; Kamien, 2006). Accordingly, 2
days of suspending warfarin prior to a dental procedure in subjects with a prosthetic
valve appears to be a simple and safe policy.

In summary, for minor surgery, no adjustment of anticoagulation is needed if the
International Normalized Ratio (INR) is less than 4.0, especially if local haemo-
static methods and tranexamic acid mouthwashes are used (Bussey & Lyons, 1998;
Johnson, Granberry, Thomas, & Smith, 2000; Russo, Corso, Biasiolo, Berengo, &
Pengo, 2000; Webster & Wilde, 2000a ; Kamien, 2006). In fact, topical antifibri-
nolytic agents can negate the need to alter systemic anticoagulation during den-
tal surgery (Bussey & Lyons, 1998). An alternative is to hold warfarin for 2 days
prior to the procedure and reinstitute immediately after the procedure is completed.
For major surgery, warfarin is usually discontinued in the perioperative period and
depending on the risks of thrombosis, low-molecular-weight heparin can be utilized.
For emergency surgery, partial reversal of anticoagulation with low-dose parenteral
vitamin K is an additional option.

Stroke

Stroke is a generic term to describe a cerebrovascular accident (CVA). Stroke is
defined as a sudden focal neurologic deficit caused by an interruption of oxy-
genated blood to the brain. This may be caused by ischemia (80%—-85% of all
strokes) or hemorrhage (15%-20% of all strokes). In ischemic strokes there is often
a blood vessel occlusion leading to neuronal cell death or damage. Hemorrhagic
strokes are caused by rupture of a blood vessel. This leads to hemorrhage, ele-
vated intracranial pressure, and possible mass effect. In addition, patients may suffer
stroke-like symptoms but without permanent neurologic deficits. This is called a
transient ischemic attack (TTA) and the symptoms resolve within 24 hours. Patient
with TIAs are at increased risk for developing strokes, with a risk of up to 5%—6%
a year.

Five percent of the population over the age of 65 years has suffered from a CVA.
It is the third leading cause of death in the United States (Hoyert, Kochanek, &
Murphy, 1999). Stroke is a leading cause of disability for survivors, and these
disabilities are common medical conditions a dentist will encounter in older adult
patients. Stroke affects 700,000 Americans annually and costs $30 billion a year in
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medical costs and lost wages (Hall, 2007). Although the overall incidence of stroke
has been decreasing nationally, the risk of stroke continues to increase with age,
approximately doubling with each decade of life. The incidence of CVA for men
is 2.1 per 1000 at ages 55-64 years, 4.5 per 1000 at ages 65-74 years, and 9.3 per
1000 at ages 75-84 years (Louis, 2007).

It is important to quickly assess a patient for a stroke so that immediate treat-
ment can be started. Most patients present with sudden loss of focal brain func-
tion. A patient may present with symptoms of weakness, numbness, visual changes,
dysarthria, aphasia, apraxia, slow response, cranial nerve palsies, nausea, vomiting,
severe hypertension, and decreased level of consciousness. It is important to imme-
diately call emergency services and have the patient transported to the nearest
emergency department if a patient presents with such symptoms.

In the dental office one can place the patient flat, give oxygen if the patient
is hypoxic, and try to ascertain how long the symptoms have been present. The
exact timing of when the stroke-like symptoms started will be helpful in determin-
ing whether the patient is a candidate for thrombolytic therapy if they have had
an ischemic event. Studies have demonstrated that laying a patient flat may help
flow through stenosed blood vessels (Toole, 1968; Caplan & Sergay, 1976; Adams
et al., 2003).

There are a number of therapies that can be initiated post stroke to help decrease
the chances of a repeat CVA. A patient can benefit from lipid lowering agents, cessa-
tion of smoking, blood pressure reduction, and management of diabetes, obesity and
the metabolic syndrome. Studies have shown that hypertension is the most common
and important stroke risk factor (Collins et al., 1990; MacMahon et al., 1990). An
increase of blood pressure over 110/75 mmHg will increase the incidence of both
coronary disease and CVA (MacMahon et al., 1990; Lewington, Clarke, Qizilbash,
Peto, & Collins, 2002). Lowering diastolic blood pressure by just 5-6 mmHg has
been shown to decrease strokes by 35%—40% over the course of 5 years of ther-
apy (Collins et al., 1990). Smoking has been shown to double the risk of strokes
(Kawachi et al., 1993).

Antiplatelet therapy is used for both primary and secondary prevention of stroke
and during the initial management of acute ischemic stroke. There are several
agents on the market that have been shown to lower the risk of stroke such as
aspirin, dipyridamole and clopidogrel. Aspirin is the most commonly used medica-
tion for the treatment and prevention of stroke. Aspirin is a cyclooxygenase enzyme
inhibitor that reduces the production of thromboxane A2. Thromboxane A2 stimu-
lates platelet aggregation which helps in the formation of thrombus and contributes
to the increase of atherosclerotic disease. Aspirin has been shown to be effective in
the prevention of ischemic stroke in numerous trials, up to a 25% reduction, in com-
parison to placebo (Antithrombotic Trialists’ Collaboration, 2002). Some patients
may be at an increased risk of stroke by simply stopping aspirin therapy for a few
days. One study showed that 13 of 289 patients hospitalized for ischemic CVA had
recently (within 6-10 days) stopped their antiplatelet therapy; most were on aspirin
(Hirsh et al., 1995).
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The ideal dose of aspirin that should be prescribed is controversial. Low dose
aspirin has been shown to be as effective as higher doses. Many studies recommend
a dose between 50 and 325 mg/day for most patients to maximize the benefit of
treatment with little bleeding risk. A meta-analysis of 195 trials demonstrated that
doses of aspirin between 75 and 150 mg/day were as effective in risk reduction for
stroke as daily doses of 150-325 mg/day (Antithrombotic Trialists’ Collaboration,
2002).

There are other antiplatelet agents that can be used in addition to aspirin to pre-
vent future strokes. However, these agents are more expensive and have their own
side effects. Clopidogrel is a drug that inhibits platelet aggregation, which is ADP-
dependent. Clopidogrel has been shown to decrease risk of stroke, MI, or vascular
disease by 5.3% annually in the CAPRIE trial (1996). The results were similar to
what was found in aspirin therapy. The side effects of clopidogrel are similar to that
of aspirin as well. Clopidogrel was shown to have a lower frequency of gastric upset
or bleeding in comparison to aspirin, but a higher percentage of rash and diarrhea
(McQuaid & Laine, 2006). Aspirin and clopidogrel taken together for patients with
a TIA or stroke did not offer any benefits in comparison to taking clopidogrel alone.
However it was shown that combination therapy increased bleeding complications
with a three-fold increase in life-threatening hemorrhaging and two-fold increase in
other major hemorrhages (Diener et al., 2004).

Dipyridamole impairs platelet function by inhibiting platelet phophodiesterase
activity and increases the availability of adenosine. The second European Stroke
Prevention Study (ESPS-2) showed that Dipyridamole in combination with aspirin
is more effective than aspirin alone in the prevention of stroke. There was a rela-
tive risk reduction of 23%, 95% CI 9.2-37 with the combination therapy (Diener
et al., 1996). There was no difference in risk of death or bleeding complications
with the combination group in comparison to the aspirin monotherapy group. The
major side effect of dipyridamole is headache.

In general younger patients have a better prognosis and recovery than older
patients following a stroke. Recovery of function is greatest within the first 3 months
post stroke. A concern many dentists may have with an elderly patient who has had
a stroke is the timing of proceeding with an elective procedure. Some sources rec-
ommend at least 2 weeks should elapse before an elective procedure is done (Sundt,
Sandok, & Whisnant , 1975). It has been recommended to wait up to 6 months post
stroke before considering a dental procedure since the risk of recurrent stroke is high
during this period (Little, Falace, Miller, & Rhodus, 2007). If a dentist is in doubt
with what to do for their patient and whether it is safe to proceed with a procedure,
a medical consultation is advised.

Post-stroke patients should have their blood pressure monitored along with
their oxygenation during a procedure and having pain control maintained (Little
et al., 2007). Post-stroke patients may suffer from continued neurologic deficits.
Some oral manifestations include aphasia, weak palate, difficulty swallowing, and
orofacial musculature paralysis. Patients may have difficulty maintaining good oral
hygiene if they have suffered damage in their coordination or in the strength in their
upper extremities.
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Summary

As the population of the U.S. ages, dentists will provide care to an increasing num-
ber of older adults with diabetes, cardiovascular and cerebrovascular diseases. All
of these conditions have implications for oral health care. Dentists must be aware of
the diagnosis and management, both of the acute and chronic manifestations of these
diseases. Each time an older adult presents for dental care, dentists must ascertain
a history and review of appropriate systems and insure that blood pressure, coagu-
lation status and blood glucose levels are at acceptable levels. Co-management of
these older adults with a medical provider will assist the dentist and help assure that
optimal dental care of older adults is provided.
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Chapter 9
Geriatric Pharmacology: Principles
and Implications for Oral Health

Brian C. Scanlan

Development of more effective pharmacologic therapies and preventive measures
has played a substantial role in the observed increased longevity of the U.S. popula-
tion. Advances in the medical treatment of cardiovascular disease are major contrib-
utors to the current trend. The signs of adverse effects of an array of agents useful
in preventing life-altering conditions present first in the dental office. Xerostomia,
dysguesia, periodontitis and root caries are unintended consequence of established
therapy for cardiovascular disease, cancer, infection and behavior illness. Judicious
application of drug therapies by medical and dental providers as well as heightened
awareness of potential adverse oral effects is necessary to providing quality care to
elderly patients.

Demographics of Aging

In 2006, the U.S. population exceeded 300 million. For the previous half century,
the annual growth rate averaged 1.2%. The number of persons 65 years of age and
older increased at nearly twice that rate, and the cohort of those aged 75 and older
grew the fastest, increasing by an average of 2.8% annually (National Center for
Health Statistics, 2006). Current projections are that in the first third of this century,
the aging of the baby boomers will swell the ranks of those 65-74 to 10% of the
total population. By mid-century, the U.S. population over the age of 75 is expected
to reach 12% and will exceed the number of those aged 65-74. As they reach 65,
men and women can expect to live up to an additional of 17-20 years, respectively.

While accounting for less than 20% of the total population, the elderly received
one-third of all prescriptions, and their treatment consumed over 40% of the annual
national prescription drug expenditure in the late 1990s (Stagnitti et al., 2003).
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Ninety percent of all persons aged 65 or more use at least one prescription drug
and the average older patient uses four pharmaceutical agents.

With a rise in life expectancy, the elderly can expect to contend with multiple
chronic conditions. Large-scale studies designed to define the parameters of suc-
cessful aging have demonstrated that chronic disease and the coexistence of multiple
chronic conditions, or comorbidity, is the rule beyond the seventh decade of life.
The MacArthur Successful Aging Study found comorbidity in over 60% of women
and nearly 50% of men studied (Berkman et al., 1993). The interaction of chronic
disease, pharmacologic therapy and aging makes it difficult for the clinician to deter-
mine the source of many common clinical problems.

Chronic illness and comorbidity come with advanced age. Almost all of the over
500 elderly (age 70-100) subjects of a cross-sectional study in Berlin suffered from
at least one chronic illness (Baltes & Mayer, 1999). Half of the study population
suffered from painful arthritis, highlighting the chronic need for analgesic agents
in this population. Both the Berlin Aging Study and the MacArthur Study of Suc-
cessful Aging document the persistence of self-perceived health in a majority of
elderly persons despite having to contend with inevitable challenges to their health.
Therapeutic decisions, those of either commission or of omission, all too often add
to the care burden of the elderly patients.

Adverse Drug Events and Polypharmacy

The combined influence of comorbidity and simultaneous chronic use of multi-
ple agents increases the likelihood of clinically significant adverse drug events
(ADEs), drug—drug and drug-disease interaction. A crucial component of geri-
atric assessment is a careful review of all pharmacologic agents the patient may
be using, including over-the-counter preparations, supplements, herbal and homeo-
pathic agents. Patients are much less likely to consider nonprescription agents “med-
ications” and report their use. Nonetheless, these agents can have significant clinical
adverse effects, such as unanticipated normalization of the coagulation profile (INR)
in a patient with atrial fibrillation and using St. John’s wort for depression along with
warfarin. The opposite effect on the action of warfarin may result from simultaneous
use of an OTC form of ranitidine for gastroesophageal reflux symptoms.

The elderly are at four times greater risk of ADEs than the general population,
and nearly 90% of their ADEs leading to hospitalization are preventable (Beijer &
de Blaey, 2002). In one review, an estimate of nearly 20% of medications prescribed
before admission and implicated in hospitalization for ADEs lacked clear indication
(Dormann et al., 2003). Age, female gender, low body weight, polypharmacy, liver
and kidney dysfunction are all risk factors for ADEs. Surveillance of nationwide
emergency department visits precipitated by outpatient ADEs revealed a rate of 2.4
ADE:s per 1000 population (Budnitz et al., 2006). Patients aged 65 and older were
more than twice as likely to present with adverse drug events (4.9/1000) and nearly
seven times more likely to require hospitalization for the event. Over half of the
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events requiring hospitalization of the elderly patients resulted from toxicity to drugs
normally monitored regularly in the outpatient setting, chiefly warfarin, insulin and
digoxin. Other commonly prescribed “older drugs, used poorly” included nons-
teroidal antiinflammatory agents, aspirin, clopidogrel, several antibiotics, narcotic
analgesics and acetaminophen.

Times of transition in care, such as hospital discharge or transfer, are associ-
ated with heightened risk for various adverse events, two-thirds those involving pre-
scribed drugs (Forster et al., 2003). In their study of 400 consecutive discharges to
home from a general medical service, Forster and colleagues identified discrete sys-
tem deficiencies associated with significant, preventable ADEs (Forster et al., 2003).
The majority of the events documented were preventable or remediable; however,
3% of post-discharge events resulted in permanent disability. Reviewers identified
poor communication between patient and physician, between the hospital and com-
munity providers and several other errors of monitoring and implementation depen-
dent on the providers’ communication skills. The paradox of a nation awash in
cell phones, voice mail, handheld computers and plain old pen and paper unable
to convey vital information regarding drug safety is staggering.

Significant risk of ADEs persists in the long-term care setting. Nearly one-half
of the ADEs were preventable in a nested case-control study of residents of large
skilled nursing facilities in New England and Canada (Gurwitz et al., 2005). The
majority of the events occurred at the stages of ordering or monitoring. Drugs asso-
ciated with the highest risk were antipsychotic agents, anticoagulants, diuretics and
antiepileptics.

The Beers criteria provide a useful tool for avoiding the use of agents that are
either ineffective or present substantially higher risk to elderly patients than existing
alternatives (Fick et al., 2003). First developed from study of prescribing patterns
for institutionalized elderly patient, the current revision of the criteria provides addi-
tional guidance by identifying agents with heightened risk of ADEs for patients with
specific medical conditions. Table 9.1 lists the most common classes of drugs and
examples in each class associated with high risk of ADEs in the elderly. Analgesics,
psychotropic agents, anticholinergic agents and drugs that provide symptomatic
relief generally pose significant risk to elderly patients, and therefore the clinician
must carefully assess the potential benefit against this risk before prescribing these
agents.

In a comprehensive review of issues in geriatric pharmacology, Vestal (1997)
identifies a diverse set of risk factors for polypharmacy in this population. Among
them are the propensity for providers to prescribe and the tendency to continue
agents that lack clear indication or efficacy, especially if another provider has pre-
scribed the drug. Both are understandable consequences of the increasing availabil-
ity of an armamentarium of effective drugs for conditions with significant morbidity
and the shift toward specialist-based care. Both influences in the absence of the pri-
mary care model or a multidisciplinary team approach to care could further fragment
care delivery and promote the incidence of ADEs (Murray & Callahan, 2003).

In Japan, where the use of a regular physician is relatively less common than
in the United States, a study of ambulatory geriatric patients determined the risk
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Table 9.1 Potentially Inappropriate Medications for Elderly Patients

Class Drug
Analgesics
Nonsteroidal antiinflammatory drugs (NSAIDs)
ketrolac
indomethacin
Narcotic analgesics
meperidine
pentazocin
Agents for symptom relief
Antiemetics
trimethobenzamide
Muscle relaxants and antispamodics
carisoprodol
chorzoxazone
orphenadrine
metaxalone
cyclobenzaprine
methocarbamol
Antispasmodics (gastrointestinal)
hycyamine
propantheline
belladonna
dicyclomine
Psychotropic agents
Benzodiazepines (long-acting)
chlordiazepoxide
diazepam
Sflurazepam
Benzodiazepines (shorter-acting)
oxazepam
alprazolam
temazepam
triazolam
lorazepam
Antidepressants
doxepin
amitriptyline
Antidepressants (SSRI)
Sfluoxetine
Anticholinergics/antihistamines
diphenhydramine
hydroxyzine
cyproheptadine
promethazine

chlorpheniramine
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of polypharmacy (i.e., use of > 5drugs). Subjects without a primary care provider
were 2.5 times more likely to meet the criterion for polypharmacy than those with
this form of continuity of care, despite comparable comorbidity, impairment of func-
tional status and frequency of office visits (Tsuji-Hayashi et al., 1999).

Polypharmacy is virtually unavoidable in the course of following the advice of
existing prevention and treatment guidelines for elderly persons, that is, if polyphar-
macy is defined solely by the number of medications in use. Strict adherence to
existing clinical practice guidelines may in itself produce added stress and unde-
sirable effects (Boyd et al., 2005), as most are not designed with older patients
with comorbidities in mind. ADEs, complicated treatment regimens and cost are
among the potential adverse outcomes of this approach. Foremost, in the minds of
clinicians, as they prescribe for this vulnerable population should be the risks posed
by polypharmacy and comorbidity.

Polypharmacy may also result from omitting or failing to prescribe highly effec-
tive agents. For example, overestimation of the risks of prescribing aspirin to a
diabetic patient and subsequently withholding it may needlessly heighten the risk
of developing new chronic conditions (e.g., stroke, myocardial infarction) requiring
their own pharmacotherapy. An array of symptoms related to the new condition
(e.g., limb spasticity associated with a stroke) then may lead to symptomatic treat-
ment, itself a risk factor for adverse drug events.

Pharmacology of Aging — Pharmacokinetics
and Pharmacodynamics

Understanding of age-related structural and functional changes affords providers
with a means of differentiating the impact of disease states on individuals and the
consequences of therapeutic decisions. The pharmacokinetic and pharmacodynamic
changes attributable to aging itself can assist clinicians in effective and safe clinical
decision-making.

Defined age-related changes in drug absorption, distribution, metabolism and
elimination are of varying clinical significance. Aging affects absorption through the
gastrointestinal tract, and the skin changes through several influences (Bressler &
Bahl, 2003) affecting the amount of various drugs reaching the circulation (bioavail-
ability) or how rapidly the drug reaches peak concentration after oral administra-
tion. Digoxin provides an example of the latter. When initiating treatment of elderly
patients, the clinician can expect a slower rise to an effective level of this and other
beneficial agents in an elderly patient.

Reduced gastric acidity in elderly patients may decrease absorption of ionized
drugs that require exposure to an acidic milieu (e.g., fluconazole, itraconazole, iron
sulfate). While the aging small bowel displays marked decrease in its absorptive
surface and blood flow, the clinical significance of the changes may be negligi-
ble. Aging skin not only wrinkles but also may provide a less efficient conduit
for transdermal delivery systems and delay the achievement of effective plasma
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concentration. The importance of this observation has implications for providing
prompt pain control when employing fentanyl in this form for an elderly individual.
The relatively low frequency of clinically significant events related to the changes
in absorption suggests the presence of significant reserve capacity in various organ
systems.

Changes in body composition associated with aging can affect the distribution of
drugs. The ratio of body fat to lean body mass increases in both men and women
with aging. The change results in increased volume distribution and half-life of lipid
soluble agents, accounting in part for the heightened effects of benzodiazepines and
their high potential for ADEs in elderly subjects. Concomitant reduction in lean
body mass and total body water can lead to higher peak serum concentrations for
a given dose of water-soluble agents (e.g., alcohol) in the elderly. Hypoalbumine-
mia associated with advanced age can effect the distribution of drugs highly bound
to plasma proteins. Particularly in the setting of malnutrition and chronic illness,
the deficiency of plasma albumin can lead to unanticipated toxicity due to an aug-
mented free fraction. This factor commonly complicates phenytoin and warfarin
dose adjustment.

Hepatic metabolism declines with aging due primarily to a 20-50% decline in
liver mass. The increase in sensitivity to warfarin in the elderly correlates more
closely with the decline in liver mass than with chronological age. Drugs extracted at
high rates on the first pass through the liver, a category including several B-blockers,
calcium channel blockers and morphine, may have unanticipated augmented effects
as a consequence of a 10—-15% decline in liver perfusion that is part of normal aging.
With this phase of liver metabolism diminished, a given dose of these agents achieve
greater circulating levels and resulting end organ effects.

Aging contributes less to differences in hepatic oxidative (phase I) metabolism
than the influence of genetic variation. ADEs associated with this aspect of liver
function are far more frequently due to polypharmacy and resulting drug interactions
than to age-related changes in the liver. In one review of a large pharmacy man-
agement database encompassing five million patients, nearly 10% of the patients
reviewed filled prescriptions for multiple medications linked to QT-prolongation or
for agents that inhibited hepatic clearance of the medications, thus increasing their
risk of a fatal dysrhythmia (Curtis et al., 2003). More than 20% of the subjects in
the study were elderly. Consideration of potential adverse interactions at this level
between commonly prescribed agents is warranted, if a patient experiences an unan-
ticipated delay or exuberance of effects to a seemingly judicious dose of an agent.

Advanced age is associated with impaired renal clearance of drugs. Renal
plasma flow decreases by about 1% annually after age 50. The number of func-
tioning glomeruli declines by nearly one-third on average with advanced age. The
Cockcroft—Gault equation and other formulae for estimating the influence of age on
creatinine clearance (Cockcroft & Gault, 1976) (Levey et al., 1999) provide clinical
tools for adjusting dosing of agents dependent on the kidneys for elimination.
Dosage or dosing interval adjustment is critical for nephrotoxic drugs, such as
aminoglycosides and vancomycin, as well as drugs with narrow therapeutic indices,
such as digoxin and lithium.
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In addition to changes in how elderly patients influence the drugs they take (phar-
macokinetics), there are less well-defined and less frequently studied age-related
changes in how drugs affect older patients at the site of action (pharmacodynam-
ics). Enhanced sensitivity to anxiolytic agents, hypnotics and narcotic analgesics
frequently results in unintended prolonged effects and ADE when an elderly patient
receives a seemingly prudent dose of an appropriate agent. Benzodiazepines present
an instructive illustration. Body composition changes lead to prolonged half-life
of these agents and permit prolonged exposure to the sensitized receptors and can
result in delirium, somnolence, and falls with injury. Blunted sensitivity to both
B-adrenergic agonists (e.g., albuterol) and B-blockers (e.g., metoprolol) associated
with aging can delay the anticipated response to treatment for bronchospasm and
hypertension respectively.

Aging and Oral Health

The oral health of the elderly is a joint responsibility of primary care providers
and dental professionals (Shenkin & Baum, 2001). While it is not typically a chief
focus of medical providers, there is increasing awareness among geriatricians of the
importance of oral health on the functional condition, general health and well-being
of their patients. The persistent trend of decreased rates of edentulousness brings
with it a rise in the prevalence of periodontitis, which affects over one-third of the
community-dwelling adult population and disproportionately higher rates among
the poor and disadvantaged. Common geriatric conditions, such as cerebrovascular
disease, stroke, dementia and chronic pain may impede the ability of the elderly
patient to maintain adequate dental hygiene. Treatments for many geriatric syn-
dromes may further threaten oral health by impeding the performance of essential
activities of daily living or by promoting the accumulation of plaque. Persistent
oral health problems were the focus of an investigation among participants of the
Geisinger Rural Aging Study (Bailey et al., 2004). Subjects with persistent prob-
lems with chewing, swallowing and mouth pain were far more likely to have lower
Healthy Eating Index scores than counterparts without these problems. In addition,
medication use was significantly greater (4.2 vs 2.6 medications on average) and
comorbidity (7.0 vs 4.2 chronic conditions) was more prevalent in the subjects with
substantial oral health problems than those without.

Improvements in oral hygiene and public health measures have reduced the risk
of edentulousness in old age (Ship, 1999; Beltran-Aguilar et al., 2005), while preva-
lence of tooth loss remains high. The gain in this area is due largely to reduction
in dental caries, but the risk for caries and periodontal disease remains high after
age 65. Edentulousness and tooth loss can have widespread medical, functional,
nutritional and social implications for individuals.

Problems with mastication in elderly patients are more likely the consequence
of dentition than age. Worn cusps or ill-fitting dentures can result in fatigue while
chewing, nutritional deficiencies and increased risk of aspiration pneumonia from
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swallowing larger food boluses. Angular chelitis, oral candidiasis and frank oral
mucosal injury are associated with denture use. The latter augments the reduced
protective function of the mucosa resulting from age-associated thinning, vascular
compromise and decreased general immune competency.

Salivary Gland Function with Aging

In healthy, nonmedicated individuals, the number of acinar cells of the major sali-
vary glands (i.e., parotid, submandibular and sublingual) declines with age while
gland function, measured by volume produced, remains normal (Ship et al., 1995)
(Ghezzi et al., 2000). Each glands unique distribution of mucous and serous cells
contributes elements to the whole saliva that lubricates the oral mucosa, promotes
remineralization of the teeth and provides protection from microbial infection.
Preservation of normal salivary function is fundamental to the health of the oral
mucosa, the teeth and the periodontium. Preparation of the food bolus for deglutition
and facilitation of taste are relatively minor functions of the saliva that can have a
major impact on general health and well-being.

Medical conditions associated with salivary gland dysfunction include Sjorgren’s
syndrome, an autoimmune disorder of exocrine tissue; Alzheimer’s disease, with
associated submandibular gland dysfunction; sequelae of radiation therapy for head
and neck cancer and dehydration.

The elderly are at increased risk for dehydration through a variety of age-related
and disease-specific influences (Ayus & Arieff, 1996). Age affects the experience of
thirst and response to it and age-related changes in renal tubular function diminish
the ability to concentrate the urine and thus converse water. With the decline in total
body water that occurs with aging, smaller volumes of water deprivation may result
in a more profound response in an older patient. The steady decline in renal blood
flow and glomerular filtration rate after age 50 also influence the ability of older
individuals to adapt to changes in hydration. The direct influence of medication,
particularly diuretics for treatment of hypertension and congestive heart failure,
may promote dehydration. Cognitive impairment and functional impairment may
influence access to water.

A study of the effects of dehydration on salivary gland function compared the
stimulated and unstimulated responses of parotid salivary flow in healthy young
(ages 20-40) and older (ages 60—-80) (Ship & Fischer, 1997). Parameters measured
at baseline, after a 24-hour fast and 1 hour after intravenous rehydration included
stimulated and unstimulated parotid salivary flow rates. Both groups experienced
decreased flow rates during the dehydration phase and neither groups unstimu-
lated flow rate returned to baseline levels with rehydration thus suggesting an age-
independent influence of dehydration on the salivary function of healthy adults.

Caloric intake correlates strongly with parotid flow rates in otherwise health
adults. In a large (N = 1006) community-based study of an age-stratified pop-
ulation, investigators sought to define the effect of age on salivary function
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(Yeh et al., 1998). They studied six cohorts divided by age from 35 to over 75 and
measured stimulated and unstimulated flow rates along with additional parameters
including height, caloric intake and saliva protein content. Age and caloric intake
were both significant influences on stimulated and unstimulated submandibular
and sublingual flow rates and that protein content of unstimulated saliva increased
with age.

The Baltimore Longitudinal Study of Aging sought to differentiate the influences
of age, menopause, hormone replacement therapy (HRT) and medication on parotid
salivary function (Ghezzi et al., 2000). Age was a statistically significant predictor of
decrease stimulated parotid flow rates, however the influence of just one xerostomic
medication was much more profound, the equivalent of “14 years of aging.” Neither
menopause nor HRT displayed any consistent correlation with flow rates. The find-
ings underline the relatively powerful influence of medication effects versus disease
states or aging on the prevalence of dry mouth. Xerostomia is a consequence of
systemic disease or therapy for conditions, rather than a phenomenon of aging.

Xerostomia

In a randomized controlled cross-over study of 18 healthy young subjects and 18
healthy older persons with a mean age over 70, investigators found no significant age
or gender differences in glycopyrrolate stimulated flow rates or xerostomic symp-
toms (Ghezzi & Ship, 2003). The older subjects, however, experienced prolonged
recovery and longer duration of suppression of parotid flow rates, providing support
to “the secretory reserve hypothesis of salivary function.” The authors concluded
that xerostomic agents have a relatively greater importance in generating xerostomia
than age-related decline in function.

Prolonged recovery and longer duration of suppression may reflect impaired abil-
ity to adapt to environmental demands typical of a variety of physiologic systems
as we age. Chronic exposure to the extremes of the environment over time impairs
the ability to respond to external challenges through internal regulation (Seeman
et al. 2001). The accumulation of an “allostatic load” may influence an elderly
patient’s ability to adapt to pharmacological challenges, despite the presence of
“reserve” function in organ systems.

The autonomic nervous system controls the flow of saliva through the action
of acetylcholine, the chief neurotransmitter of the parasympathetic nervous system.
Through its action on a number of specific receptors (i.e., muscarinic), acetylcholine
influences innervated smooth muscle, cardiac muscle and exocrine glands, such as
the major salivary glands. Anticholinergic agents that block specific receptors may
produce a syndrome including xerostomia, excessive sedation, weakness, urinary
retention, constipation, hypotension, increased fall risk and delirium. The syndrome
may further compromise performance of activities of daily living, dental hygiene
practices, undermine nutrition and adequate hydration.

Diphenhydramine is a sedating antihistamine with pronounced sedative and anti-
cholinergic effects included in many OTC preparations for symptomatic relief of
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colds and sleep disturbance. A cohort study of over 400 inpatients in a university
hospital setting revealed that the 27% of patients receiving the drug during their stay
were at significantly heightened risk for delirium, for placement of an in-dwelling
urinary catheter and for prolonged length of stay (Agostini et al., 2001). It is indi-
cated solely for allergy symptoms, particularly pruritis in elderly patients, and when
prescribed, it is vital to document the appropriate indication and to use the lowest
effective dose while monitoring the patient for ADEs.

A cohort study of cognitively intact outpatients at an Iowa Veterans Affairs Med-
ical Center with a mean age greater than 74 and prescribed five or more medications
found that the use of anticholinergic agents was common (27.1%). Dry mouth and
constipation were significantly more prevalent in those taking these agents. While
the rate of frank ADE was low (0.8%), the use of antihistamines, tricyclic antide-
pressants and muscle relaxants often lacked clear indication (Ness et al., 2006).

Antihistamines and other anticholinergic agents are among the most prominent
examples of literally hundreds of prescription and OTC pharmaceuticals that may
promote xerostomia (Butt, 1991). The use of multiple medications increases the risk
of the compounded influence of several agents with modest xerostomic characteris-
tics producing pronounced symptoms.

Significant overlap exists between medications with high potential for adverse
effects in the elderly and those commonly associated with xerostomia (Table 9.2
and Table 9.3). Meperidine, a narcotic analgesic without indication in the elderly
population, provides an example of a xerostomic agent with great potential for
other ADEs.

Chronic pain and acute pain are common phenomena for elderly persons. The
Berlin Aging Study found chronic painful arthritis in 50% of its study population
after age 70. Analgesics from acetaminophen to an array of narcotic analgesics are
among the most frequently prescribed agents in this population. The potential for
adverse effects from meperidine far exceed its utility as an analgesic. Since the
chief site of metabolism is the liver, its half-life may double in elderly patients sim-
ply by virtue of advanced age, and additional liver impairment through established
or transient conditions extends its duration of action even further. Normeperidine
is a metabolite of meperidine that relies on the kidneys for elimination. Its levels
increase with acute or chronic impairment of renal function and this in turn may
induce confusion, frank delirium or seizures. Effective alternatives for pain relief are
abundant and consequently the use of meperidine in the elderly is contraindicated.

A study of the influence of the number of xerostomic medications on oral health
suggests the cardinal role of saliva in preserving dental health. A cross-sectional
study of subjects from Veterans Affairs facilities using at least one xerostomic agent
found they were nearly three times likely to demonstrate more mucosal inflamma-
tion and higher rates of coronal and root caries (Janket et al., 2003).

Excluding agents that have direct and pronounced anticholinergic effects, partic-
ularly those employed in symptomatic treatment, is a relatively straightforward
approach when confronted with patients with xerostomia. As the array of drugs
in Table 9.2 demonstrates, discontinuing medications with established efficacy and
benefit to patients with glaucoma, hypertension, congestive heart failure, depression
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Table 9.2 Frequently Prescribed Agents Associated with Xerostomia

Generic name

brimonidine
clonidine
midodrine

phenylephrine
prazosin
terazosin

tizanidine

albuterol

atenolol
levalbuterol

nadolol

butorphanol

celecoxib
diphenoxylate
fentanyl
hydrocodone

hydromorphone
meperidine
methadone

morphine
nabumtone
oxaprozin
piroxicam
sulindac
tramadol

isoniazid
metronidazole

moxifloxacin
ofloxacin

atropine
clidinium
hyocyamine

Common
proprietary name

Alphagan
Catapres

Minipres
Hytrin

Zanaflex

Tenormin
Xopenex

Corgard

Stadol

Celebrex
Lomotil
Duragesic

Dilaudid
Demerol

Relafen
Daypro
Feldene
Clinoril
Ultram

Flagyl
Avelox
Floxin
Lomotil

Levsin

Class

Alpha adrenergic
agents

alpha2 agonist

alpha agonist — central

alpha agonist —
peripheral

adrenergic agonist

alpha blocker

alpha antagonist

alpha agonist — central

Beta adrenergic agents

brochodilator,
beta-agonist

beta blocker

beta2 agonist,
bronchodilator

beta blocker

Analgesic agents
narcotic
agonist-antagonist
NSAID* - COX 2
narcotic analgesic
narcotic analgesic
narcotic analgesic,
antitussive
narcotic analgesic
narcotic analgesic
narcotic analgesic

narcotic analgesic
NSAID

NSAID

NSAID

NSAID

analgesic

Antibiotics

Anticholinergic agents

antispasmodic

201

Chief indication

glaucoma
hypertension
orthostatic hypotension

nasal congestion
hypertension
hypertension, prostatic

hypertrophy
spasticity

asthma

hypertension
asthma

hypertension

pain

inflammation, pain
diarrhea

pain

pain, cough

pain

pain

pain, narcotic
dependency

pain

inflammation, pain

inflammation, pain

inflammation, pain

inflammation, pain

pain

tuberculosis

infection,
pseudomembranous
colitis

infection

infection

diarrhea
irritable bowel syndrome
irritable bowel syndrome
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Table 9.2 (continued)

Generic name

ipratropium
oxybutinin
tolterodine

carbamazepine

gabapentin
pregabalin

amitriptyline
bupropion

citalopram
desipramine
doxepine
duloxetine
escitalopram
fluoxetine
fluvoxamine
imipramine
maprotiline

mirtazapine
nortriptyline
paroxetine
phenelzine
sertraline

St. John’s Wort

trazadone
venlafaxine

cetirizine
chlorpheniramine
cyproheptadine
desloratadine
diphenhydramine
hydroxyzine
loratadine
meclizine
nizatidine

amantadine

Common
proprietary name

Atrovent
Ditropan
Detrol

Tegretol

Neurontin
Lyrica

Elavil
Wellbutrin
Celexa

Sinequan
Cymbalta
Lexapro
Prozac
Luvox
Tofranil
Ludiomil

Remeron
Aventyl
Paxil
Nardil
Zoloft

Effexor

Zyrtec

Periactin
Clarinex
Benadryl
Atarax
Claritin
Antivert
Axid

Symmetrel

Class

Anticonvulsants

Antidepressants
tricyclic antidepressant

antidepressant

antidepressant
tricyclic antidepressant
tricyclic antidepressant
antidepressant
antidepressant
antidepressant, SSRI***
antidepressant
tricyclic antidepressant
tetracyclic
antidepressant
antidepressant
tricyclic antidepressant
antidepressant, SSRI
antidepressant
antidepressant, SSRI
antidepressant (over the
counter)
antidepressant
antidepressant

Antihistamines

histamine-H?2 antagonist

Anti-Parkinson’s
agents

anti-Parkinson’s,
antiviral

B.C. Scanlan

Chief indication

asthma, COPD**
urinary incontinence
urinary incontinence

seizures, trigeminal
neuralgia

neuropathic pain

neuropathic pain,
seizures

depression, neuropathic
pain

depression, smoking
cessation

rhinitis, pruritis
pruritis, rhinitis

allergy

rhinitis

pruritis

pruritis

rhinitis

motion sickness, nausea
dyspepsia, PUD****

Parkinsonism, influenza
A infection
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Table 9.2 (continued)

Generic name

pergolide
ropinirole
selegiline
trihexyphenidyl

aripiprazole
chlorpromazine
clozapine
fluphenazine
haloperidol
mesoridazine
olanzapine
perphenazine
quetiapine
risperidone
trifluoperazine
ziprasidone

alprazolam
clorazepate

amiloride
chlorthalidone

hydrochlorothiazide

indapamide
metolazone

triamterene

eszopiclone
zaleplon
zolpidem

baclofen
botulinum toxin

cyclobenzaprine
orphenadrine

bicalutamide

Common
proprietary name

Permax
Requip
Eldepryl

Abilify

Clozaril
Prolixin
Haldol
Serentil
Zyprexa
Trilafon
Seroquel
Risperdol
Stelazine
Geodon

Ativan
Tranxene

Zaroxolyn

Lunesta
Sonata
Ambien

Botox

Flexeril
Norflex

Casodex

isosorbide dinitrate Isordil

nitroglycerin
beclomethasone

budesonide

Class

ergot alkaloid
dopamine agonist
anti-Parkinson’s
anticholinergic,
anti-Parkinson’s

Antipsychotic agents
atypical antipsychotic

atypical antipsychotic

atypical antipsychotic
atypical antipsychotic

atypical antipsychotic

Benzodiazepines

Diuretics

Hypnotics

Muscle relaxants

Miscellaneous agents

antiandrogen

nitrate

nitrate

anti-inflammatory,
corticosteroid

anti-inflammatory,
corticosteroid

203

Chief indication

Parkinson’s disease

Parkinson’s disease

Parkinson’s disease

Parkinsonism, dystonia,
EPS*****

schizophrenia, mania

anxiety
anxiety

hypertension, heart failure

hypertension, heart failure

hypertension

hypertension

hypertension, heart failure,
edema

hypertension

sleep disturbance
sleep disturbance
sleep disturbance

spasticity
blepharospasm,
hyperhidrosis
spasticity
spasticity

advanced prostate cancer
angina

angina

asthma, rhinitis

asthma, rhinitis
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Table 9.2 (continued)
Generic name Common Class Chief indication

proprietary name

methylphenidate Ritalin CNS stimulant attention deficit disorder,
narcolepsy

memantine Namenda NMDA®**** antagonist ~dementia

loperamide Imodium antidiarrheal diarrhea

loperamide Imodium antidiarrheal diarrhea

esomeprazole Nexium proton pump inhibitor dyspepsia, PUD

disopyramide Norpace antiarrhythmic dysrhythmia

vardenafil Levitra phosphodiesterase erectile dysfunction

inhibitor

calcitriol 1,25 OH Vitamin D hypocalcemia in renal
failure

ergocalciferol Vitamin D2 supplement

dicyclomine Bentyl antispasmodic irritable bowel syndrome

lithium antimania agent mania

zolmitriptan Zomig anti-migraine agent migraine

scopolamine belladonna alkaloid motion sickness, nausea

prochlorperazine Compazine antiemetic, antipsychotic nausea

promethazine Phenergan antiemetic, nausea, allergy

anticholinergic
sucralfate Carafate sucrose sulfate complex PUD

*Nonsteroidal antiinflamatory drug

**Chronic obstructive pulmonary disease
***Selective serotonin reuptake inhibitor
***Peptic ulcer disease
FfExtrapyramidal syndrome

e N-methyl-D-aspartate

and other life-altering conditions becomes a more complex task. A team effort
that fosters interaction, communication and cooperation between all professionals
engaged in the care of the patient is essential to providing optimal management of
all the patient’s conditions.

The quality of the initial assessment of the geriatric patient predicts the risk
of iatrogenic complication of medical therapy, whether initiated in the physician’s
office, hospital or dental office. In addition to a careful review of all prescription and
OTC drugs taken by the patient, the initial assessment should also include evaluation
of the patient’s functional status, cognitive function and nutritional status. Each of
these aspects of the patient’s condition can have a profound effect on the adherence
to a regimen as well as the effect of the chosen therapy. Impaired performance of
activities of daily living and compromised cognitive function place individuals at
particularly high risk for drug-related delirium and other adverse effects. Female
gender, low body weight, advanced age, liver dysfunction and renal impairment
present risk for adverse drug effects. Without recognizing these characteristics in
their patients, providers are at risk of inappropriate prescribing.
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Table 9.3 Potentially Inappropriate Medications for Elderly Patients Associated with Xerostomia

Antidepressants
Fluoxetine
Anmitriptyline
Imipramine
Doxepin

Antispasmodics

Orphenadrine
Cyclobenzaprine

Oxybutinin (short-acting form)
Tolteridine

Antispasmodics (gastrointestinal)
Hyocyamine

Dicyclomine

Clindinium

Analgesics
Meperidine
Pentazocin
Naproxen
Piroxicam

Antihistamines
Chlorpheniramine
Diphenhydramine
Cyproheptadine
Trimethobenzamide

Antihypertensives
Methyldopa
Clonidine

Benzodiazepines
Alprazolam
Diazepam
Flurazepam
Triazolam

Miscellaneous
Thioridazine
Disopyramide
Atropine

Drugs Commonly Used in the Dental Office

Effective management of acute pain is the best method of avoiding the development
of chronic pain, which affects up to 40% of community-dwelling elderly persons
(Chodosh et al., 2001). NSAIDs are among the most frequently prescribed drugs
for pain. Their use may be appropriate and sufficient for pain management for
dental conditions when hemostasis is less of a concern. Since elderly patients have
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substantially elevated risk for peptic ulcer disease, dental providers should be aware
of their patient’s history of peptic ulcer disease. NSAIDs relieve pain at lower doses
than are required for an antiinflammatory effect. Prescribers should avoid long-
acting agents and those with pronounced central nervous system effects, such as
piroxicam and indomethacin respectively. Untoward renal effects of NSAIDs are
also a concern and are most likely to occur in patients with preexisting chronic
kidney disease, congestive heart failure, liver disease or diuretic use.

Narcotic analgesics are effective for the management of significant pain, and
elderly patients tolerate them reasonably well when they are prescribed appropri-
ately. Finding an effective pain-relieving dose while avoiding constipation, delirium,
falls and other adverse effects can nonetheless be daunting. The concept of “start
low and go slow” applies to the use of narcotics in the elderly due to the enhanced
pharmacodynamic effects in this population. Meperidine and codeine are agents best
avoided in the elderly. Meperidine has prominent adverse central nervous system
effects and codeine, a relatively weak analgesic with a propensity for a range of
adverse effects that often exceeds the pain relief it provides.

The principles of antibiotic usage are the same for elderly patients regardless
of the clinical setting. Allergy is common with antibiotic use and a careful his-
tory is essential to the effort to avoid major and minor allergic complications.
When possible, clinicians should use specific identification of infectious agents
to guide the choice of antibiotics. The current epidemics of methacillin resistant
Staphylococcus aureus (MRSA) and Clostridium difficile infection, once limited to
inpatient populations, are now concerns in long-term care settings and the com-
munity at large. Precise and succinct use of antimicrobials is a major safeguard
against these complications of therapy for infection. When culture and susceptibil-
ity data are not available, providers must exercise the appropriate index of suspi-
cion for specific causative agents and prescribe accordingly. Dosage adjustment for
impaired renal function is essential for aminoglycocides, vancomycin, ciprofloxacin
and other antibiotics dependent on this route of elimination. Interaction between
antibiotics and warfarin mediated by alteration of intestinal flora or by cytochrome
P450 effects may lead to unanticipated inhibition or augmentation of warfarin’s
effects.

Conclusion

Primary providers of medical and dental care have a shared responsibility to their
elderly patients in the pursuit of safe and high quality care. Their collaboration offers
the patient the best opportunity for meeting oral health objectives and aging success-
fully. Challenges come with the successes of the past, such as the decline in eden-
tulousness, the reduction of cardiovascular morbidity and increased life span. The
growing numbers of effective pharmacological agents and the complexity of chronic
disease management can only reinforce the need for more effective multidisciplinary
systems of care for our aging population. It is imperative that dental practitioners
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be familiar with current drug usage, including drug interactions and adverse side
effects. These are particularly important considerations for older adult patients.
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Chapter 10
Management of Alcohol and Tobacco
Dependence in Older Adults

David A. Albert

Introduction

The elderly face unique risks from the use of alcohol because of their increased
incidence of chronic illness and their use of multiple medications. Aging changes
the way bodies metabolize alcohol (Smith, 1995). Concomitant alcohol and medi-
cation use is potentially dangerous and can result in fatal consequences. This can
occur if alcohol is used with tranquilizers, sleeping pills, painkiller or antihis-
tamines. Alcohol and prescription drug misuse affects as many as 17 percent of
older Americans (Blow, 1998). It is estimated that as many as 2.5 million older
adults in America have problems related to alcohol use, and this age group experi-
ences more than half of all reported adverse drug reactions leading to hospitalization
(Schonfeld & Dupree, 1995). Additionally, problems older adults face with alcohol
use are likely to be under-identified, under-diagnosed, and under-treated (Begun &
Manwell, 2004). Alcohol abuse in older adults is often not recognized by health
professionals, and these adults do not typically seek treatment from specialized
facilities (Barry & Blow, 2004).

Alcohol abuse, like smoking increases the risk of oral cancer (Robb &
Smith, 1996). Alcohol and drug abusers are more likely to be heavy smokers
and to have nutritional impairment, compounding their risk for poor oral health
(Harris, Warnakulasuriya, Gelbier, Johnson, & Peters, 1997). They also are more
likely to neglect their oral hygiene, increasing their risk of caries, dental erosion
and periodontal disease.

Alcoholism among the aged is treatable. Greater awareness of the issues involved
with alcohol in the older generation can help clinicians to identify problems accu-
rately and to provide the best possible care. With the increasing interest in cost
containment and preventive care in the health care sector, it is important that
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practitioners are aware of tobacco and alcohol use and the problems resulting from
use and/or misuse of these products in this population.

Tobacco cessation programs frequently do not address smoking in the elderly
because there exists an incorrect assumption that seniors will not benefit from quit-
ting and/or that they will not be receptive to cessation counseling or programs.
While many think that those who quit at age 65 or older will fail to reap the health
benefits of abstinence from tobacco, the benefits of cessation do extend to those
who quit at an older age. Smoking cessation in older adults leads to significant
risk reduction and other health benefits, even in those who have smoked for years
(Dietrich, Maserejian, Joshipura, Krall, & Garcia, 2007). Tobacco-related diseases
are responsible for significant morbidity in older Americans. Smoking is a major
risk factor for premature death and can limit a person’s longevity by a decade or
more. Smoking increases the risk for oral and pharyngeal cancer and periodontitis
(Sheiham & Watt, 2000; Tomar & Asma, 2000). The Centers for Disease Control
and Prevention (CDC) estimated in 2002 that 57 percent of smokers age 65 and
over reported a desire to quit (CDC, 2002). Currently, about 10 percent of elderly
smokers quit each year, with 1 percent relapsing. Research has shown that given
adequate support, older adults suffering from disease conditions related to smoking
and tobacco use can successfully quit. Brief interventions by dentists and physi-
cians advising patients to quit have been shown to have a small beneficial effect
(Folsom & Grimm, 1987) but a somewhat more intensive intervention is more effec-
tive — about 10-15 percent of smokers are induced to abstain for at least a year
(Chapman, 1993).

Alcohol Prevalence

The Surgeon General’s report on mental health identifies alcohol misuse as a com-
mon problem among older adults (U.S. Department of Health and Human Ser-
vices, 1999). Studies have found that although substance use is more common
among adults aged 18—49 years than older adults (50 years and older), the misuse
of alcohol is increasing among older adults (Blow, 2000; Korper & Council, 2002).
Depending on the definition of at-risk problem, drinking as many as 15 percent
of older adults can be classified as problem drinkers (Barry & Blow, 2004). The
2003 National Survey on Drug Use and Health (NSDUH) reports 44 percent alco-
hol use in those aged 50 and older, and a rate of 12 percent for binge alcohol use
in this group (The NSDUH Report, 2005; Gfroerer, 2004). In addition, males 50
and over were more likely to report alcohol use than females in this age group.
The rate of past month binge alcohol use was three times greater among men than
women, and the rate of past month heavy alcohol use was more than seven times
greater in men than women (The NSDUH Report, 2005). Additionally, past month
alcohol use by older adults was greater among non-Hispanic Whites, than among
Hispanics, and non-Hispanic Blacks, with rates of 48.3 percent, 33.6 percent, and
30.2 percent, respectively (The NSDUH Report, 2005). An earlier studies found that
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African-American males had higher rates of alcoholism than Hispanic and White
males, respectively; African-American females had higher alcoholism rates than
White and Hispanic females, respectively (Helzer, Burnam, & McEvoy, 1991).

There a number of issues involved in aging that can make this population par-
ticularly susceptible to alcohol use and abuse. These issues include loss of family
and friends, loss of job or retirement, diminished health, social isolation, financial
problems, housing changes, reduced mobility, and impaired self-care that is often
coupled with the loss of independence (Barry & Blow, 2004). Older women, com-
pared to their male counterparts, are also at greater risk for alcohol problems because
they are more likely to outlive their spouses and face other losses that can result in
depression and feelings of loneliness (Blow & Barry, 2002).

Even with low levels of alcohol consumption use, older adults can experience
impaired motor skills resulting in poor driving, and injuries from falls and accidents
(Barry & Blow, 2004; Dufour & Fuller, 1995). A 1993 analysis of the National
Health Interview Survey (NHIS) found that older individuals have a dramatically
higher risk of being alcohol dependent at a given level of consumption than do
younger individuals (Dawson & Archer, 1993). Results of a study using the Current
Population Survey II (CPS-II) data found that alcohol consumption was related to
increased rates of death from cirrhosis, and cancers of the mouth, esophagus, phar-
ynx, larynx and liver. These rates were three to seven times as high in participants
reporting at least four drinks per day as among nondrinkers (Thun et al., 1997).
Male drinkers in this study also experienced 30 percent higher mortality from exter-
nal causes such as unintentional injuries and suicide than in nondrinkers; among
women, drinkers also experienced a 30 percent higher rate of death from breast
cancer than do nondrinkers (Thun et al., 1997).

Tobacco Prevalence

The 2005 National Health Interview Survey (NHIS) reported that approximately 20
percent of U.S. adults were current cigarette smokers (CDC, 2006). The American
Lung Association further estimates that over 42 percent of adult smokers are 45
years and older (American Lung Association, 2006). The 2003 National Survey
on Drug Use and Health (NSDUH), a nationally representative survey of the U.S.
civilian, noninstitutionalized population, reported a 12 percent rate of tobacco use
in the past month in the over 50 population surveyed in the study (Gfroerer, 2004);
combined 2002 and 2003 NSDUH data placed cigarette use in the past month
among persons 50 years and older at approximately 17.1 percent (The NSDUH
Report, 2005). The 2005 NHIS reported the prevalence of current cigarette smoking
was 8.6 percent in adults 65 years and older indicating some decline in the use of
cigarettes by older Americans (CDC, 2006).

Demographic data show little difference in smoking prevalence between older
men and women. According to the data, 8.9 percent of male current smokers were
65 years and older compared to 8.3 percent of female smokers (CDC, 2006).
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However, racial differences exist in cigarette use. Past month cigarette use by
adults 50 years and older was significantly greater among non-Hispanic Blacks
than non-Hispanic Whites and Hispanics, with rates of 22.6 percent, 17 percent
and 13.8 percent, respectively (The NSDUH Report, 2005). Today’s generation
of older smokers are reported to have had some of the highest smoking rates
when compared with previous U.S. generations (American Lung Association,
2006).

While the prevalence of current smoking among the elderly in the U.S. pop-
ulation is low, it has been reported that of the more than 430,000 U.S. deaths
attributable to smoking annually, over 94 percent are of persons 50 years and older
(The Center for Social Gerontology, 2001). Additionally, one-third of current smok-
ers die prematurely from smoking-related diseases such as cancer, and respiratory
illnesses, losing approximately 12—15 years of life versus normal life expectancy
(U.S. Department of Health and Human Services, 2004; The Center for Social
Gerontology, 2001). Male smokers over 65 years and older are twice as likely to
die from stroke when compared to male nonsmokers of the same age (American
Lung Association, 2006). Smoking is also related to a number of other debilitating
diseases such as heart disease, high blood pressure, reductions in taste and smell,
diabetes, oral health problems, impotence, dementia, and Alzheimer’s (The Center
for Social Gerontology, 2001; Rimer, Orleans, Keintz, Cristinzio, & Fleisher, 1990).
Cigarette smokers are more than twice as likely as nonsmokers to develop dementia
and Alzheimer’s disease (Ott et al., 1998); smokers also have 2-3 times the risk of
developing cataracts as nonsmokers (U.S. Department of Health and Human Ser-
vices, 2004). Older smokers have an increased risk of developing smoking-related
diseases due to the fact that they are likely to have smoked longer, and to be heavier
smokers.

Survey results of a sample of 3,147 members of the American Association of
Retired Persons (AARP) throughout the United States found that older smokers
reported smoking for approximately 46 years. Of the sample, 66 percent reported
smoking within 30 minutes of waking up, a strong indicator of addiction. Smokers
in the 50- to 69- year-old group appeared to be more heavily addicted than those
over 70 years, as they reported that they were more likely to smoke their first
cigarette within 15 minutes of rising (Rimer et al., 1990). Current smokers were
more likely to have trouble breathing, experience frequent coughing, and to tire
easily when compared with former smokers, and never smokers. When compared to
former and never smokers, current smokers were also less likely to attend to their
overall health. They had fewer visits than nonsmokers to the physician, and received
fewer mammograms, blood pressure checks, stool blood tests, Pap smears, digital
rectal examinations, and electrocardiograms (Rimer et al., 1990).

A more recent study of 95 residents of a long-term care facility in Rochester, New
York aged 51 years and over consisted of 26 percent current smokers, 39 percent
former smokers, and 35 percent never smokers (Carosella, Ossip-Klein, Watt, &
Podgorski, 2002). Current smokers reported having smoked for an average of 37
years; also, 36 percent of smokers consumed their first cigarette within 30 minutes
of waking (Carosella et al., 2002).
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The Cancer Prevention Study II (CPS-II) (an ongoing prospective cohort of
approximately 1.2 million U.S. adults begun in 1982, when participants were at
least 30), found that current and former pipe smokers were more likely to report
alcohol consumption than never users of tobacco. Current pipe smokers also had
significantly higher death rates than never users. This mortality was attributed to
tobacco-related diseases, including cancers of the larynx, lung, pancreas, orophar-
ynx, esophagus, and rectum; chronic obstructive pulmonary disease; cerebrovascu-
lar disease; and coronary heart disease (Henley et al., 2004).

Research has shown that quitting smoking can result in health improvement at
any age, even in adults 65 years and older. Some health benefits can be immediate
(The Center for Social Gerontology, 2001). Improved circulation occurs when an
older person quits smoking; the lungs also begin to repair damage, risk of heart
disease is halved, and the risk of stroke and lung cancer diminishes. Among smokers
who quit at age 65, men gained 1.4-2.0 years of life, and women 2.7-3.4 years of
life (Taylor, Hasselblad, Henley, Thun, & Sloan, 2002). A recent study on middle-
aged smokers and former smokers with mild or moderate lung function impairment
found that both groups breathed easier after smoking cessation; women in the study
who were sustained quitters experienced greater improvement in lung function when
compared to their male counterparts (Connett et al., 2003).

Oral Manifestations of Alcohol Use and Misuse

The effect of alcohol on periodontal disease can be due to the poor oral hygiene that
is associated with alcohol users or from the independent effect of alcohol on peri-
odontal tissues. Alcohol impairs neutrophil, macrophage, and T-cell functioning,
resulting in an increased predilection for infection (Pitiphat, Merchant, Rimm, &
Joshipura, 2003; Tezal, Grossi, Ho, & Genco, 2001). Hemorrhage of the liver, which
can result from alcohol use, has been shown to lead to gingival inflammation, bluish-
red discoloration, and excessive bleeding; moreover, protein metabolism and tissue
healing are affected by the consumption of alcohol (Friedlander, Marder, Pisegna,
& Yagiela, 2003; Tezal et al., 2001). In vitro studies have suggested that ethanol
stimulates bone resorption and blocks the stimulation of bone formation (Tezal
et al., 2001; Farley, Fitzsimmons, Taylor, Jorch, & Lau, 1985). Alcohol may also
have a direct toxic effect on the periodontal tissues (Tezal et al., 2001; Gottsegen,
1993).

An Erie County, New York cross-sectional study of 1371 subjects ages 25-74
found that individuals reporting high alcohol consumption experienced significantly
higher levels of calculus, gingival bleeding, clinical attachment loss, and alveolar
bone loss when compared to low alcohol consumers (Tezal et al., 2001). A mod-
erate but consistent dose-dependent relationship between alcohol consumption and
periodontal disease has also been found in the Third National Health and Nutrition
Examination Survey sample (Tezal, Grossi, Ho, & Genco, 2004). The Health Pro-
fessionals Follow-up Study of 51,529 male health professionals aged 4075 years
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in 1986 found that after adjusting for age men who reported drinking from 0.1 to
as much as 30 grams of alcohol per day had 18-27 percent higher risk of having
periodontal disease than nondrinkers (Pitiphat et al., 2003). Moreover, compared to
nondrinkers, men reporting regular alcohol consumption also were more likely to
be smokers (Pitiphat et al., 2003).

Alcohol consumption is a risk factor for developing cancer of the mouth,
pharynx, and esophagus (Sheiham & Watt, 2000). The Health Professionals
Follow-up Study reported that the relative risk of oral premalignant lesions were
higher for drinkers compared with nondrinkers (Maserejian, Joshipura, Rosner,
Giovannucci, & Zavras, 2006). At baseline, average alcohol consumption was
significantly related to oral premalignant lesions, increasing risk by approximately
22 percent with each additional drink per day (Maserejian et al., 2006). At 10-year
follow-up, men who consumed at least 30 grams of alcohol per day at baseline had
experienced a 3 times higher risk for oral premalignant lesions when compared
with nondrinkers. Men with past or current tobacco use who consume alcohol had
significantly increased risk of oral premalignant lesions (Maserejian et al., 2006).

Other oral conditions

Salivary gland enlargement can occur in patients with heavy alcohol consumption.
This results in a condition known as sialadenosis (Friedlander et al., 2003). This
is a result of peripheral autonomic neuropathy that causes disordered salivary
metabolism and secretion (Friedlander et al., 2003; Mandel & Kastin, 2000; Man-
del & Hamele-Bena, 1997). Sialadenosis is associated with decreased salivary
flow. Individuals with reduced salivary flow often ingest sweetened candies or
drinks; when coupled with neglect of oral hygiene that exists among persons
with excessive alcohol consumption, an increase in dental plaque occurs. These
individuals are at higher risk for dental caries and periodontal disease (Friedlander
et al., 2003; Kampov-Polevoy, Tsoi, Zvartau, Neznanov, & Khalitov, 2001;
Dutta, Orestes, Vengulekur, & Kwo, 1992; Dutta, Dukehart, Narang, & Latham,
1989).

Alcohol-induced nutritional deficiencies also include glossitis and angular
cheilosis. (Friedlander et al., 2003). Glossitis manifests initially as swollen fungi-
form papillae with concomitant tongue pain. In a patient with chronic glossitis,
a burning tongue is associated with frank redness and atrophy. Angular cheilosis
is typified by ulcerations at the corners of the mouth (Friedlander et al., 2003;
Schottenfeld & Pantalon, 1999; Dreizen, 1989).

Alcohol consumption may also result in excessive bleeding during oral surgery,
and poor wound healing following oral surgery. Following extraction or alveolar
surgery, alcohol abusers experience a higher incidence of osteomylitis (Friedlander
et al., 2003; Tezal et al., 2001). Excessive bleeding may arise because long-term
consumption of alcohol can result in the suppression of megakaryocyte maturation
which leads to a decrease in the number of platelets, and thromboxane A and B
release inhibition affecting platelet aggregation (Friedlander et al., 2003). Other
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complications of long-term alcohol ingestion are attributed to the suppression of T-
lymphocyte activity, and the mobilization and phagocytic capability of monocytes,
macrophages, and neutrophils (Tgnnesen & Kehlet, 1999, Davies & Carr, 1990).

Fractures of the mandible are also more common in alcohol consumers. This
is primarily due to falls, and to lifestyles associated with alcohol use (Smith,
Shepherd, & Hodgson, 1998; Passeri, Ellis, & Sinn, 1993).

Oral Manifestations of Tobacco Use

In addition to being associated with a number of cancers and coronary conditions,
tobacco plays a role in the etiology of a number of oral conditions — it is a pri-
mary risk factor for oral cancer as well as leukoplakia, periodontitis, and delayed
wound healing (Mashburg & Samit, 1995; Day et al., 1993; Dietrich et al., 1992;
Christen, 1992). Alcohol and tobacco use contribute to almost 75 percent of all
oral cancer (i.e., cancer of the lip, tongue, floor of the mouth, palate, gingiva and
alveolar mucosa, buccal mucosa, or oropharynx) incidence. Fifty percent of smok-
ers will die from a smoking-related disease. Using any form of tobacco raises the
risk for esophageal cancer. The longer tobacco is used the greater the risk, with the
greatest risk among persons who combine alcohol use with tobacco use (Brown &
Devesa, 2002). Ninety-five percent of cases of oral and throat cancer occur in per-
sons aged 40 and over; and the average age at diagnosis is 60 years. Oral cancer
accounts for 2 percent to 4 percent of cancers diagnosed each year in the United
States, with about 2/3 of the cancers occurring in the oral cavity and 1/3 in the
throat.

Oral mucosal changes are attributed to irritants such as temperature, the dry-
ing effects of smoke, tobacco toxins, carcinogens and changes in the local immune
response. These changes include the following:

Leukoplakia is defined as a white patch, or plaque, on the oral mucosa that can-
not be classified clinically as any other disease. Tobacco use is the primary
cause of leukoplakic lesions. Tobacco users are more likely to have leuko-
plakia than nonusers. The frequency and length of tobacco use is directly
related to the prevalence of leukoplakia.

Nicotinic stomatitis appears as a diffuse palatal keratosis with chronic inflam-
mation of the palatal salivary glands. It does not become malignant and is
reversible with cessation of tobacco use.

Smoker’s melanosis is a melanin pigmentation stimulated by smoking that
may occur in the attached gingiva of about 5-10 percent of smokers. It is
more common in heavy smokers.

Chronic hyperplastic candidiasis is an adherent red or white plaque on the
oral mucosa that may be flat or slightly elevated and may incorporate erythe-
matous areas.
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Leukoedema is a diffuse grayish-white, opalescent lesion of the buccal
mucosa. It is often present bilaterally. This is a benign lesion and is present
more frequently in smokers.

Hairy tongue is an overgrowth of the filiform papillae of the tongue that can
trap plaque and tobacco residues, contributing to poor appearance and bad
breath.

Chronic smoking can lead to increased prevalence and severity of periodon-
tal disease, contributing to the loss of teeth and edentulism. Interestingly, studies
have calculated that a substantial percentage of the variance of periodontitis in the
population (as high as 50 percent) can be attributed to smoking alone (Tomar &
Asma, 2000; Papapanou, 1996; Martinez Canut, Lorca, & Magan, 1995). Longi-
tudinal studies of both treated and untreated periodontitis have shown higher pro-
gression of attachment loss or bone loss in smokers than nonsmokers (Bergstrom,
Eliasson, & Dock , 2000). A dose—response relationship between exposure to smok-
ing, measured in pack years, and extent and severity of progressive periodontitis has
been demonstrated as well. Nonsmokers respond better to periodontal therapy than
smokers (Christen, 1992). Smoking is the primary reason for loss of teeth among
adults (Krall, Garvey, & Garcia, 1999). Tobacco use is associated with an increased
risk for tooth loss. Cessation of tobacco use results in a reduction in risk for tooth
loss (Dietrich et al., 2007).

Overall, smokers show less favorable response to conventional periodontal ther-
apy than nonsmokers. The difference in response becomes particularly pronounced
in more elaborate treatment procedures, such as regenerative periodontal thera-
pies (guided tissue regeneration and grafting procedures), that have been shown
to be significantly less successful and predictable in smokers (Tonetti, Pini Prato, &
Cortellini, 1995). Finally, studies have demonstrated the beneficial effects of smok-
ing cessation on periodontal health. Progression of bone loss was decreased in
patients that quit smoking versus subjects that continued to smoke throughout the
observation period (Bolin, Eklund, Frithiof, & Lavstedt 1993).

Recently, maternal tobacco use has been related to primary caries development
in their children (Williams, Kwan, & Parsons, 2000). However, the link between
dental caries and tobacco is not conclusive. Smokeless tobacco can contribute to
increased acid attack on the enamel surface if the brand of tobacco contains high
concentrations of sugar. Gingival recession often occurs in the location that the
user habitually places his/her smokeless tobacco. There may, therefore be a higher
incidence of cervical or root caries in smokeless tobacco users.

Smokeless tobacco use is associated with halitosis, loss of taste, periodontal
disease, stained teeth, altered sense of smell, and intraoral lesions. Other dangers
include gum recession that results in exposed roots and increased sensitivity to heat
and cold, drifting and tooth loss from damage to gingival tissue, and abrasion to
tooth enamel due to high levels of sand and grit contained in smokeless tobaccos
(Tomar & Winn, 1999; Bowles, Wilkinson, Wagner, & Woody, 1995). Smokeless
tobacco increases the risk for oral, pharyngeal, and esophageal cancer. Repetitive
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use of smokeless tobacco can cause a precancerous condition in the mouth called
leukoplakia (Christen, 1985). Occurring on the lips or inside the cheek, leukoplakia
is a white, leathery-appearing patch, which results in cancer diagnosis in 3—5 percent
of cases. The risk of cancer in soft oral tissues is almost 50 times greater in long-
term users than nonusers. Most smokeless tobaccos contain substantial quantities
of nicotine, leading to a similar pattern of addiction as seen with cigarette smoking
(Severson, 1993).

Cigar smoking is seen by many as an alternative to cigarette smoking. Occasional
cigar smoking may pose serious health risks. There is increased risk for periodon-
tal disease, which can lead to tooth and alveolar bone loss (Albandar, Streckfus,
Adesanya, & Winn, 2000). Risk of lung cancer and heart disease may be the same
as that of cigarette smokers. Cigar smokers also suffer from excessive tooth stain
and chronic halitosis (bad breath) (Baker et al., 2000).

Cosmetic conditions such as tobacco stains are more difficult to treat successfully
in smokers and smokeless tobacco users. Tobacco stains can penetrate into enamel
and restorative materials, creating brown to yellow darkening of teeth, discoloration
of nonmetallic restorations, and dark outlines around restorative margins. Tobacco
staining of removable prosthetic appliances can be a problem; patients are frequently
unable to remove tenacious stains.

Clinician’s Role in the Assessment of Alcohol
Use and Interventions

Alcohol misuse among older adults is a sizeable and growing concern. Problem
drinking, and alcohol abuse or dependence, is notably higher among older adults
seen in health care clinical settings (Oslin, 2004; Institute of Medicine, IOM, 1990;
Callahan and Tierney, 1995; Barry et al., 1998; Joseph, Ganzini, & Atkinson, 1995).
Problems related to alcohol use and abuse are said to be the largest class of sub-
stance use problems seen in older adults. Despite the increased susceptibility to
substance abuse disorders in this population and the negative interactions that are
possible between alcohol and psychoactive medications, health care clinicians often
do not identify older adults who consume alcohol at risky levels. Most adults use
medications and many of them may interact adversely with alcohol (Oslin, 2004).
Alcohol misuse can be reduced or eliminated among many older adults through
prevention and early intervention (Blow, Bartels, Brockmann, & Van Citters, 2005).
Health care settings represent essential venues for the prevention of and early inter-
vention with alcohol misuse among older adults. Identifying patients with alcohol
problems can not only help reduce problem drinking but also reduce any negative
health consequences. There are many signs and symptoms of alcohol use that can be
identified in the health care setting, these include the following: (1) poor nutrition,
(2) anxiety, (3) incontinence, (4) increased tolerance to alcohol or medications, (5)
social isolation, (6) depression and mood swings, (7) headaches, (8) new difficulties



218 D.A. Albert

in decision making, (9) poor hygiene, (10) falls, bruises, and burns, and (11) family
problems (Barry, Oslin, & Blow, 2001). The American Geriatrics Society recom-
mends that all patients 65 or older should be asked about their use of alcohol at least
annually to identify possible alcohol use disorders (www.americangeriatrics.org).
Research supports the use of early interventions or targeted prevention strategies
such as brief advice by primary care physicians and other brief interventions in
health care settings to reduce alcohol consumption among older adults (Blow et al.,
2005).

A controlled clinical trial, Project GOAL (Guiding Older Adult Lifestyles), found
that patients receiving two brief physician-delivered counseling sessions demon-
strated a significant reduction in 7-day alcohol use, episodes of binge drinking, and
frequency of excessive drinking at 3, 6, and 12 month follow-up compared with
those just receiving a general health booklet (Fleming, Manwell, Barry, Adams, &
Stauffacher, 1999). In a more recent study conducted by Fink et al., it was found
that when physicians receive reports on their patients’ alcohol use, risks, and prob-
lems, and their patients concomitantly receive personalized education based on these
reports that harmful drinking was reduced in the patient group by 23 percent and
nonhazardous drinking by 12 percent over a 12-month period when compared to
control (Fink, Elliott, Tsai, & Beck, 2005). In the Health Profiles Project, older
adults who screened positive for hazardous drinking were randomized either to a
brief (20-25 minutes) alcohol intervention or control condition. Intervention group
patients received an intervention appointment during which the clinician and patient
review together a Brief Alcohol Intervention booklet that included the patient’s self-
reported drinking data and develop a contract to reduce at-risk drinking. Preliminary
results show significantly more reduction in frequency and quantity of alcohol con-
sumption for the brief intervention compared to the control condition. These results
suggest that an easy-to-administer, elder-specific brief alcohol intervention is effec-
tive in reducing at-risk drinking among older adults and shows promise in improving
long-term alcohol-related health outcomes for this population (Blow et al., 2005).
Two studies that targeted alcohol-related health literacy in seniors demonstrated
improvements in knowledge of alcohol misuse among older adults. (Fink, Beck, &
Wittrock, 2001). Another study found that women age 54-90 years, particularly
moderate to heavy drinkers, demonstrated improved knowledge regarding alcohol
misuse and other health behaviors immediately after a 60-minute educational pre-
sentation (Eliason & Skinstad, 2001).

Quantity and frequency measures have been identified as essential screen-
ing tools among older adults, as recommended alcohol consumption levels for
older adults are lower than those for adults under 65 years of age (Oslin, 2004;
Blow, 1998; NIAAA, 1995a; NIAAA, 1995b). There are a number of screen-
ing tools that have been found valid and reliable in identifying patients with
alcohol problems (U.S. Department of Health and Human Services, 2003).
These screening tools are designed to integrate into the conventional clinical
visit. The U.S. Department of Health and Human Services recommends the fol-
lowing four steps to screen and briefly intervene with patients having alcohol
problems:
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1. Ask

Ask involves inquiring how often and how much the patient drinks. This infor-
mation is used to determine the weekly average alcohol intake by multiplying
the number of days a week patient drinks by how many drinks they have on a
typical day that they drink. If their weekly average exceeds 14 drinks for men or
7 for women, the patient is at risk for alcohol-related problems. An alternative
risk calculation can be made by asking the patient how many drinks he or she
has had on any given day in the past month. In this situation, the limits for men
and women are 4 and 3 drinks, respectively. Additional questions are asked for
patients whose alcohol intake puts them at risk and/or patients over 65 who are
taking medications that may interact with alcohol. The second Ask step is to
use a screening test. The commonly used CAGE assessment promoted by the
USPHS does not have high validity with the elderly, particularly with women
(Adams et al., 1996). The advantage of the CAGE is its short length and ease
of use. If the CAGE is used, it should be complemented by an interview that
includes questions about quantity and frequency of alcohol use, and questions
about consequences. The CAGE series of questions to ask patients include the
following:

. Have you ever felt that you should cut down on your drinking?

. Have people annoyed you by criticizing your drinking?

. Have you ever felt guilty about your drinking?

. Have you ever had a drink first thing in the morning to steady your nerves or
get rid of a hangover (eye-opener)?

RO S I

A ‘no’ to all questions indicates an at-risk patient; a ‘yes’ to 1 or 2 questions
indicates alcohol-related problems; and ‘yes’ to 3 or 4 of the questions indicate
alcohol abuse. Raised laboratory values for hepatic enzymes, gamma glutaryl
transferase (gamma GT), or raised mean corpuscular volume are also indica-
tive of alcohol abuse. Malnutrition, diabetes, insomnia, gastrointestinal prob-
lems, and confusion may also be indicative of alcohol dependence (Phillips &
Katz, 2001). The Short Michigan Alcoholism Screening Test—Geriatric Version
(SMAST-G) is an alternative assessment to the CAGE program and has been
shown to have validity in a geriatric population (Blow, Gillespie, Barry, Mudd, &
Hill, 1998). In this assessment instrument, two or more “yes” responses is indica-
tive of alcohol problem (0-10 possible). The SMAST-G questions include the
following:

1. When talking with others, do you ever underestimate how much you actually
drink?

2. After a few drinks, have you sometimes not eaten or been able to skip a meal

because you don’t feel hungry?

Does having a few drinks help decrease your shakiness or tremors?

4. Does alcohol sometimes make it hard for you to remember parts of the day
or night?

5. Do you usually take a drink to relax or calm your nerves?

O8]
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6. Do you drink to take your mind off your problems?
7. Have you ever increased your drinking after experiencing a loss in your life?
8. Has a doctor or nurse ever said they were worried or concerned about your
drinking?
9. Have you ever made rules to manage your drinking?
10. When you feel lonely, does having a drink help?

Assess

Assess is used to determine the course of action to be taken with the patient;
this may result in advice to abstain or cut down alcohol consumption. Patients
who are using alcohol and meditations that can interact with alcohol should
be assessed for cessation advice. Patients who are alcohol abusers with a his-
tory of: (1) alcohol-related blackouts, (2) repeated failed attempts to cut down,
(3) injuries related to alcohol use such as car-related injuries, (4) hypertension,
trauma, depression, anxiety, sleep disorders, headaches, or sexual dysfunction,
and (5) behavioral indicators such as problems at work, home or school, should
be assessed for advice to abstain or cut down on alcohol use by their clinician.
Patients considered at risk who do not have a significant medical history or social
and behavioral manifestations of alcohol abuse should be directly advised to cut
down on alcohol use. The process described is designed as a brief step. Clinicians
can tailor their assessment using the U.S. Department of Health and Human Ser-
vices guide.

Advise and Assist

The clinician states his or her concerns about the patient’s drinking based on his
or her, drinking patterns, and other factors such as preexisting conditions and
family history. Direct advice is then provided to the patient to either abstain or
cut down alcohol use. The patient’s readiness to follow through is ascertained.
If the patient is ready to cut down, the clinician should help him or her, to set a
goal to lower his or her, drinking limit or abstain, and encourage him or her, to
weigh the reasons he or she, should cut down against the reasons he or she has
for drinking. If the patient is prepared to abstain, he or she should be counseled
by the clinician or referred for additional evaluation or treatment. It is important
to involve the patient in making these decisions.

Arrange Follow-Up

It is also important to arrange a follow-up visit to determine the patient’s
progress, offer additional support as needed, and monitor the patient for with-
drawal symptoms. At these visits, it is important to determine and reassess goals
and patient progress. The patient should be congratulated for positive changes
and encouraged to make additional changes if warranted. Concern should be
expressed for those not making positive changes. If patients require additional
help, further follow-up visits should be scheduled.



10 Management of Alcohol and Tobacco Dependence in Older Adults 221

Clinician’s Role in Identifying Tobacco Use and Providing
Cessation Advice

Smoking contributes to 7 of the top 14 causes of death for persons over 65
(Orleans, 1997). Approximately 70 percent of the smoking-attributable deaths dis-
cussed earlier in this chapter occur in persons over 65. Stopping smoking reduces
overall risk for morbidity and mortality. Epidemiologic data suggest that more
than 70 percent of the 50 million smokers in the United States today have made
at least one prior quit attempt, and approximately 46 percent try to quit each
year. Most smokers make several quit attempts before they successfully kick the
habit.

Health care providers can play an important role in helping their patients attempt
and accomplish cessation. Brief interventions by clinicians such as simply advising
patients to quit have been shown to have a small beneficial effect, but a some-
what more intensive intervention is more effective resulting in about 10 percent
of smokers being induced to abstain for at least a year (Fiore et al. 2000). Cur-
rently, physicians provide most tobacco cessation interventions, although it has been
demonstrated that all health care providers can be effective. Clinical trials conducted
with older patients reveal that they are responsive to standard smoking cessation
programs and are equally or more likely than younger adults to succeed in quitting
with a variety of evidence based behavioral and pharmacologic treatments (Morgan
et al., 1996; Orleans 1997; Ossip-Klein, Carosella, & Krusch, 1997).

Older smokers are less likely than younger smokers to attempt quitting. Smokers
are assessed using a stages of change model: (1) precontemplation (not currently
considering a change), (2) contemplation (ambivalent about change), (3) preparation
(some experience with change and are trying to change), (4) action (practicing
new behavior), (5) maintenance (continued commitment to sustaining new behav-
ior), and (5) relapse (resumption of old behaviors) (Prochaska, DiClemente, &
Norcross, 1992). Older patients are more likely to be pre-contemplators than
younger patients. This is because older patients have smoked longer and may
have less interest in quitting. This group, however, has a greater likelihood of
accomplishing a successful quit than younger smokers (Burns, 2000).

Clinical smoking cessation trials with older patients have reported increases in
abstinence rates. Morgan et al. investigated the effectiveness of providing counseling
for older smokers by trained health care workers using the National Cancer Insti-
tute (NCI) Clear Horizons pamphlet that was designed for older patient populations
(Morgan et al. 1996; Glynn & Manley, 1989). The intervention group had a 15
percent abstinence rate, which was almost twice the rate in the usual care control
group. In another study, smoking cessation rates in older patients (>60 years) were
higher in those who received counseling by a primary care physician and nurse in
comparison to routine primary care visits (Appel et al., 2003).

In the 1986 Adult Use of Tobacco Study, older smokers reported that although
they had smoked for longer, they did not have a significantly greater number of
quit attempts or different quitting intentions than younger smokers (Orleans, Jepson,
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Resch, & Rimer, 1994). The most dramatic differences between the groups were in
their beliefs on the benefits and harms of smoking. Older smokers underestimated
the risks of smoking and more than their younger counterparts. Intention to quit was
strongly related to the perceived health benefits of quitting. Although older adults
in this study had a longer history of nicotine addiction, they were not significantly
different from younger smokers on current smoking habits or past quitting histories.
They also perceived the same general quitting barriers. Focus groups with older
smokers revealed the belief that the damage caused by smoking had already been
done and little could currently be done to reverse or slow the resulting disease.
The similarities between older and younger smokers suggest that similar interven-
tions for smoking cessation can be used on older and younger populations (Orleans
etal., 1994).

It is important that clinicians provide a consistent and firm message to their
patients that smoking can be stopped at any age. The older patients should be
reassured that they will benefit from quitting. These benefits include improvements
in lifestyle and overall health. Clinicians should provide information on how to
quit and suggest pharmacotherapeutics to assist the nicotine-dependent patient in
quitting. Tobacco dependence should be viewed as a chronic disease by the clin-
ician, with quit attempts commonly followed by phases of remission and relapse
before permanent abstinence. The USPHS guideline, “Treating Tobacco Use and
Dependence”, was implemented to provide clinicians with evidence based recom-
mendations for assessment and treatment of tobacco dependence (Fiore et al., 2000).
The key recommendations made by this document are summarized in five steps
referred to as the 5As. These guidelines can be effectively implemented in most
populations, and often require sessions as brief as 3 minutes (Fiore et al., 2000). The
proper management of the patient requires an understanding of when it is appropri-
ate to utilize the 5As in practice and alternatively when a patient’s tobacco addiction
requires referral and treatment within a more comprehensive setting. The 5As are
(1) ask, (2) advise, (3) assess, (4) assist, and (5) arrange.

1. Ask - Identify and flag tobacco users

Before addressing a patient’s tobacco use, the clinician should ask if he or she
uses tobacco. This can be done by asking the patient directly when reviewing
the patient’s health history, or alternatively during the clinical exam. All it takes
is four words, “Do you use tobacco?” Once it is established whether or not the
patient uses tobacco, it is important to record the information in the patient’s
chart. This will make it easier to follow up when the patient returns for the next
visit.
2. Adyvise — Give direct advice to quit

Clinicians should advise patients to quit at every visit. The patient should be
urged to quit in a clear, strong, and personalized manner.

3. Assess — Is the patient ready to quit?

Clinicians often think that tobacco users do not want to discuss quitting. How-
ever, research has shown that the majority of smokers would like to quit. Even
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with patients who are not ready to quit using tobacco, it has been found that
they are receptive to the clinician’s advice. By getting patients to talk about their
tobacco use, they may move closer to a decision to quit.

4. Assist — Help patients to quit, using behavioral and pharmacological
approaches

When patients express an interest in quitting, clinician’s should assist them by
giving them information that they can use that will help them quit. They can
provide self-help materials, make referrals to local resources, and they may also
want to discuss the use of pharmacotherapy, such as nicotine gum or patches.

5. Arrange — Provide follow-up contact and encouragement

For those patients who make a commitment to quit, a call from the office on
or before the patient’s quit date has been proved to be a key factor in patients
successfully quitting. For those who are not quite ready to quit, it is essential
to discuss their tobacco use at every visit — each time it is discussed, the patient
may move closer to making a decision to quit.

It is significant to recognize that stopping tobacco use is a process, and there
are a number of stages of quitting — every patient a clinician counsels will not be
able to quit immediately (Prochaska, 1992). The clinician should be persistent, and
supportive of patients, regardless of stage of quitting.

Pharmacotherapies for Tobacco Cessation

At any level of supportive care, effective pharmacotherapy generally doubles the
cessation rate compared to placebo (Fiore et al., 2000). Every smoker should be
encouraged to use pharmacotherapies endorsed in the USPHS guideline, except in
the presence of special circumstances (Fiore et al., 2000). The clinician should
explain how these medications increase smoking cessation success and reduce
withdrawal symptoms. First line pharmacotherapy agents include bupropion SR
(Zyban® or Wellbutrin® SR), nicotine replacement therapy [nicotine gum, nico-
tine lozenge (Commit¥) nicotine inhaler, nicotine nasal spray (Nicotrol NS®),
nicotine patch], and Varenicline (Chantix\%’). Nicotine replacement therapy (NRT)
is the most common type of pharmacotherapy. Side effects from NRTs include
insomnia, headache and hypertension. Nicotine patch can cause skin irritation, and
nicotine spray can cause nasal irritation. Bupropion SR is an antidepressant. The
drug’s mechanism of action in relation to smoking cession is thought to be mediated
by noradrenergic and dopaminergic mechanisms, however, the exact mechanism has
not been determined (Henningfield, Fant, Buchhalter, & Stitzer, 2005). A clinical
trial with bupropion found that older patients (>50 years old) were more likely to
be abstinent from smoking when using this medication than younger smokers (Dale
et al., 2001). Side effects of bupropion include dry mouth, headache, insomnia,
nausea, constipation and tremors. Bupropion has a long history of safe use in the
elderly as an antidepressant. Seizures are reported as a rare side effect. The FDA
approved Varenicline in 2006. It is a nicotinic receptor partial agonist. Side effects



224 D.A. Albert

associated with Varenicline include nausea, constipation, vivid dreams, vomiting,
sleep disturbance, and flatulence.

Tobacco use has profound oral and systemic effects. Treatment of tobacco users
is cost-effective. Smoking cessation interventions are less costly than other routine
medical interventions such as treatment of mild to moderate high blood pressure
and preventive medical practices such as periodic mammography. Reimbursement
for tobacco cessation treatment is limited. Most private insurance programs do not
reimburse clinicians for tobacco cessation counseling interventions. Many State
Medicaid programs now cover pharmacologic treatments. Medicare now covers
two types of tobacco cessation counseling: (1) intermediate cessation counseling
which is 3—-10 minutes per session and (2) intensive cessation counseling which is
greater than 10 minutes per session. Medicare will cover two quit attempts per year
(http://www.cms.hhs.gov/SmokingCessation/).
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