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This book is dedicated to a number of significant
individuals in my life:

My mother, Beatrice Gibbs, who demonstrated
every day of her life what it meant to age success-
fully. She was my inspiration, my supporter, and a
role model of a woman achiever in a time when
there were very few women pushing boundaries.

My husband Emanuel, who encouraged me
throughout the extensive and demanding writing

and editing process. He never complained about the
amount of time I spent on this legacy project. He
shares my passion for accomplishing goals, and I am
grateful for his continual support.

My patient, committed, responsive, and receptive
contributors. The book could not have happened
without all of you.



Caring for and about our aging population has been a
priority for me since I was a child. I had a close rela-
tionship with my grandmother and grandfather. They
were warm, wonderful people. When my grand-
mother was in her 60s, she developed Alzheimer’s
disease. It was painful to witness her slow, inexorable
decline. My grandfather was a strong man in his
youth — a wrestling champion, in fact, before he
immigrated to the United States. But he too suffered
the wounds and arrows of aging. Although he
retained his mental sharpness, his physical status
belied his mental acuity.

From the moment that each of us is born, we are
aging. For some, the prospect of aging is a very serious
matter. And there is no doubt that there may be serious
issues associated with aging, including health issues,
mental status, financial considerations, and housing
and transportation challenges. However, there is
humor associated with the aging process. Consider
that aging is a very relative term. To a teenager,
someone aged 25 is “old.” Many of our patients, them-
selves senior citizens (often in their late 80s), refer to
neighbors, friends, co-residents in assisted living facil-
ities as “they are so old,” when, in fact, the people to
whom they refer are in their 90s and the person
speaking may be aged 88 or 89. New phraseology has
arisen to describe our aging phenomenon, such as “60
is the new 40,” or professionally speaking, “Age is just
a number; it is functional status that counts.” Here is
an important fact about the US population:

The age cohort of 85 and older is the most rapidly
growing age cohort in the country, and the subset of
that population called the “centenarians” is the quick-
est growing segment percentage-wise.

The rapidly growing baby boomer cohort in
the USA is turning 65 at the rate of approximately
10 000 people per day, and will continue to do so for
approximately 15 more years by the time this book is

published. The paradox that faces us is that although
the aging population is increasing, to a large extent
they are invisible — in a social sense, in a healthcare
sense, and in a public policy sense.

The “demographic imperative,” or the mandate
of the numbers, makes clear that the training of
all health professionals must include information
about how to care for our aging population. This
book was conceived on the premise that there were
a number of very good books on geriatric dentistry
that were robust reviews of the literature and full of
evidence-based information and conclusions. There
is far less resource information available on the prac-
tical aspects of treating and caring for elders, a “how
to” guide, of sorts. This book is intended to address
that void in the literature. The intended audiences
are widely defined: dental students, dentists, hygiene
students, hygienists, mid-level providers, allied
(non-dental) health providers, and the lay public.
Each of the author contributors was charged with
providing the most practical information possible in
their assigned/chosen area. We tried to include case
studies, where appropriate, in each chapter to illus-
trate the content in a practical clinical application.

The reader will note a number of terms used
throughout the book that are intended to be synon-
ymous. They were not changed out of respect for the
integrity of each contributor’s work. Throughout
the text, the terms “aged,” “geriatric,” “older adults,”
“senior citizens,” and “elders” are all interchangeable.
Terms like “cognitively impaired,” “Alzheimer’s dis-
ease,” and “dementia” are similarly synonymous. We
did not make all chapters read with the same termi-
nology because all of those terms are commonly

" ou

used in discussions by and with patients and families.
Although the editor contributed to each and every
chapter, the editor elected not to include her name as
a co-author because the primary work of each chapter
is that of the listed contributors.



A word about the process of writing and editing a
book: I am confident that few of the contributors
fully understood the magnitude of the time commit-
ment that each was making in agreeing to partici-
pate in this endeavor. We are fortunate to have a
combination of well-known, esteemed experts in
the field and some newer authors whose contribu-
tions are equally valued. Our original timeline was
extended a little bit due to a number of factors; the
overarching theme for people not being able to meet
original commitments is that “life happens.” During
the process of writing this book, we collectively
experienced health, marriage, birth, death, illness,
and recovery. Despite the powerful impact of life on
the authors, people maintained their dedication and
commitment to getting the job done. The motivation
that drove everyone, I believe, was that we each
want to leave a legacy of our knowledge and experi-
ence to pass on to dental providers of the future.
There is no doubt that techniques, methodology, and
materials may change over time, but the underlying
tenet of the importance of caring for our aging
population will always remain the same.

The book is organized into six sections: Underlying
Principles of Aging, Clinical Practice, Decision
Making and Treatment Planning, Common Geriatric
Oral Conditions and their Clinical Implications, Care
Delivery, and Future Vision. Each section contains a
number of chapters and topics. In the section on
Underlying Principles of Aging (Part 1), we will learn
about implications for the oral cavity, racial and
ethnic disparities in oral status and aging, death and
dying, palliative care, and functional status. The next
section (Part 2) is Clinical Practice. In this section,
legal and financial considerations for the provider
including living arrangements (assisted living and
continuous care communities), informed consent,
and advanced directives/living will, the Palmore’s “Facts
on Aging” attitudinal instrument, and practical tips
and techniques for creating a senior-friendly dental

office are discussed. Part 3 covers Decision Making
and Treatment Planning. In this section, assessing
the elderly patient, treatment considerations, and
evidence-based practice are covered. Part 4 addresses
common geriatric oral conditions and their clinical
implication. In this section, we learn about root caries,
periodontal disease, diseases of the pulp, diseases of
the oral mucous membranes, xerostomia, prosthetic
considerations, and medical complexities. Part 5
focuses on care delivery, including delivery systems —
nursing home dentistry, portable dentistry, home
visits, and senior centers. Additionally, this section
informs the reader about oral health care in long-term
care facilities (including policies and practice); dental
professionals as part of an interdisciplinary team
and the expanding oral health team. The final part,
Part 6, consists of a visionary and challenging chapter
“Planning for the Future,” which includes political
implications and potential professional initiatives.
Chapters may complement/supplement other chap-
ters, but each is designed to provide information
independent of other chapters.

Everyone who worked on this book is a champion.
The contributors each gave of himself or herself to
make this the best book possible. My liaison with
Wiley Blackwell, Nancy Turner, gave regular guidance
and support and was an additional invaluable inter-
face with the authors. It is our collective hope and
expectation that the many years of expertise reflected
in the pages of these chapters will help to reinforce
the importance of oral health to overall health in
our aging population, and moreover will provide the
tools, techniques, and resources for those committed
to improving the oral health status of our aging
population. We hope that you will use the valuable
contents to benefit someone you care for, care about,
or will care for in the future.

Paula K. Friedman, DDS, MSD, MPH
Editor
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PART 1
Underlying Principles of Aging






Aging: Implications for the Oral Cavity

Bei Wu

School of Nursing and Global Health Institute, Duke University, Durham, NC, USA

The US aging population is increasing. The US older
population, that is individuals aged 65 and older,
reached 40.3 million in 2010. This is an increase of
5.3 million compared to the 2000 census. The
percentage of the US population aged 65 and older
also increased from 2000 to 2010. In 2010, the older
population represented 13.0% of the total population,
an increase from 12.4% in 2000 (Vincent & Velkoff,
2010). In the USA, by 2030 it is projected that there
will be about 72.1 million older people, more than
twice their number in 2000. Individuals aged 65 and
older are expected to grow to become 19% of the US
population by 2030 (Administration on Aging,
2012). By 2050, it is projected that there will be
about 88.5 million older adults, 20.2% of the US
population (US Census Bureau, 2008a).

The US population is becoming increasingly diverse,
and this is true for the aging population too. In the
USA, among those aged 65 and older in 2050, 77 %
of the elder population are projected to be White-
alone, down from 87% in 2010. Within the same
age group, 12% are projected to be Black-alone and
9% are projected to be Asian-alone in 2050, up
from 9% and 3%, respectively, in 2010. The
Hispanic proportion of the older population is pro-
jected to quickly increase over the next four decades.
By 2050, 20% of the US population aged 65 and
over are projected to be Hispanic, up from 7% in
2010. The smallest race groups are projected to see
the largest growth relative to their populations.

Among the population aged 65 and older, it is
projected that in 2050, the American Indian and
Alaska Native-alone population will be 918 000, up
from 235 000 in 2010, and the Native Hawaiian
and Other Pacific Islander-alone population will be
219000, up from 39 000 in 2010 (Vincent & Velkoff,
2010). There is also a trend of increasing number of
old-old (age 75 and older) and oldest-old (age 85
and older) populations in the USA. The old-old and
oldest-old carry much of the chronic disease burden
in the population.

In the USA, among those aged 65 and older in
2050, the White-alone population will comprise
approximately 77 % of the aging population, whereas
in 2010 the racial composition of the elder population
was 87% White-alone, 9% Black, 3% Asian-alone,
7% as Hispanics, and 0.6% American Indian and
Alaska Native. Between 2010 and 2030, the per-
centage of minority elders will increase much faster
than the White population. The White population
aged 65 and older is projected to increase by 59%
compared with an average increase of 160% for
older minorities, including Hispanics (202%), African
Americans (114%), American Indians, Eskimos and
Aleuts (145%), and Asians and Pacific Islanders
(145%) (Administration on Aging, 2012).

While an increasing number of studies have exam-
ined oral health disparities across race/ethnicity in
the USA, a limited number of such studies have been
conducted for older adults. Policy makers, public
health officials, and other healthcare providers need
to better understand how social factors, along
with medical conditions, may contribute to racial/
ethnic disparities in oral health with the demographic
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transitioning to a more diverse older population in
the USA (US Census Bureau, 2008b).

Areport from the Surgeon General (US Department
of Health and Human Services, 2000) noted ongoing
racial/ethnic disparities in oral health across all ages,
and it stressed the need for research to explain these
differences. The first step towards explaining the dis-
parities is to know how oral health differs between
the groups.

There is substantial evidence that oral health in
the USA has significantly improved in the past four
decades. Dye et al., using data from the National
Health and Nutrition Examination Survey (NHANES,
111, 1988-1994) and NHANES 1999-2004, found that
the oral health of the USA has substantially improved
during this period (Dye et al., 2007). Specifically, Dye
et al. show that the rates of periodontal disease and
caries have decreased for most age groups.
Edentulism, or complete tooth loss, is one of the
most important indicators of oral health. Edentulism
reflects both the accumulated burden of oral dis-
eases and conditions and the result of dental
extraction treatment (Sanders et al., 2004). Studies
suggest that edentulism significantly affects quality
of life, self-esteem, and nutritional status (Nowjack-
Raymer & Sheiham, 2003; Slade & Spencer, 1994;
Starr & Hall, 2010). In economically developed
countries, the trend of edentulism has declined con-
sistently. For example, in England and Wales, the
prevalence of edentulism for the adult population
declined from 37% in 1968 to 12% in 1998 (Kelly
et al., 2000). In Australia, the prevalence of edentu-
lism for the adult population declined from 20.5%
in 1979 to 8.0% in 2002. Among Australian older
adults aged 65 and older, the reduction for males
was from 59.7% to 26.5%, and for females was
from 71.5% to 40.3% (Sanders et al., 2004).
Similarly in the USA, the few studies available on
middle-aged and older adults have shown that
edentulism in these age groups has been dropping
for the past several decades. One study revealed that
within the period of 1971 and 2001, for those in a
low socioeconomic position (SEP), the prevalence of
edentulism declined from 50% to 32% in adults

aged 55-64 and from 58% to 43% in adults aged
65-74; the comparable declines for these age groups
for individuals in a high SEP were from 22% to 6%
and from 30% to 9%, respectively (Cunha-Cruz
et al., 2007). A report conducted by the US National
Centers for Health Statistics using the US National
Health and Nutrition Surveys of 1988-1994
(NHANES III) and NHANES 1999-2004 found that
the prevalence of edentulism declined in the USA
over these two time periods from 34% to 27%
among adults aged 65 and older (Dye et al., 2007).

In the USA, minority elders have been identified as
a key demographic group at greatest risk for edentu-
lism (US Department of Health and Human Services,
2000). Black elders, in particular, have higher rates
of edentulism than non-Hispanic Whites and
Mexican Americans (Dye et al., 2007; Schoenborn &
Heyman, 2009; Wu et al., 2011a). One study reported
that the rates of edentulism among Blacks were
declining, even though they were still higher than
other ethnic groups (Dye et al., 2007). This study
reported that the rates of edentulism for Black elders
declined from 38% in 1988-1994 to 33% in 1999-
2004 (Dye et al., 2007). For Whites, the percentages
were much lower: 34% in 1988-1994 and 26% in
1999-2004. By comparison, Mexican American
adults had even lower edentulism rates (27% and
24%, respectively).

Information regarding edentulism for Asian
Americans and Native Americans is very limited.
A recent report determined that 21% of Asian
Americans aged 65 and older had lost all of their
teeth compared to 25% of Whites. Asian Americans
also had the lowest percentage of edentulism com-
pared to other minority groups (Schoenborn &
Heyman, 2009). The Third Oral Health Survey
conducted by the Indian Health Service in 1999
found that 21% of Native American adults aged 55
and older were edentulous, representing a decrease
of 5% over 15 years (Indian Health Services, 2001).

One recent study examined the trend of edentu-
lism among adults aged 50 and older in five ethnic
groups: Asians, Blacks, Hispanics, Native Americans,
and non-Hispanic Whites (Wu et al., 2012a). This
study used the National Health Interview Survey
(NHIS), which is a cross-sectional household inter-
view survey conducted annually. Ten waves of NHIS
data were aggregated from 1999 to 2008. Eligible



Trend of edentulism by racial/ethnic groups (1999-2008) (%) (weighted)*

Year White Black Hispanic Asian American Native American
1999 21.49 24.62 17.78 17.04 33.20
2000 21.18 23.74 17.60 13.54 34.02
2001 20.20 23.02 17.71 11.88 31.78
2002 19.77 22.42 16.68 13.55 29.72
2003 18.90 21.78 16.21 15.88 29.67
2004 18.80 20.60 15.44 14.09 28.12
2005 17.98 20.65 15.13 13.57 24.72
2006 17.58 20.62 15.20 15.26 30.18
2007 17.05 19.58 14.74 14.08 27.07
2008 16.90 19.39 14.18 14.22 23.98

*The predicted rates of edentulism were calculated adjusting for time, race/ethnicity, sociodemographic characteristics, and level

of education.
From Wu et al. (2012a).
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Predicted rate of edentulism. From Wu et al. (2012a).

respondents were those aged 50 and older who
completed the question on tooth loss. The sample
included 616 Native Americans, 2666 Asians, 15 295
Blacks, 13 068 Hispanics, and 86 755 non-Hispanic
Whites. Self-reported responses to a question about
whether the individual had lost all upper and lower
natural teeth were used to determine edentulism.
Results show that for the past 10 years, there was an
overall declining trend of edentulism for all racial
and ethnic groups, except for Native Americans
(Table 1.1). Table 1.1 presents the predicted rate of
edentuliusm adjusting for time, sociodemographic

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

characteristics and level of education. In 2008, Native
Americans had the highest rate of edentulism
(23.98%), followed by Blacks (19.39%), Whites
(16.90%), Asians (14.22%), and Hispanics (14.18%).
Figure 1.1 presents the trend of predicted rate of
edentulism adjusting for time, sociodemographic
characteristics and level of education.

This is the first study to provide national estimates
for the rate of edentulism and associated trends over
time for five major ethnic groups in the USA simulta-
neously: Native Americans, Asian Americans, Blacks,
Hispanics, and non-Hispanic Whites. Significant



disparities in edentulism exist across these ethnic
groups. Relative to Whites, Blacks and Native
Americans had a higher rate of edentulism, whereas
the rate of edentulism was lower among Hispanics and
Asians. After controlling for covariates (e.g., sociode-
mographic characteristics, smoking, and common
chronic conditions), Blacks and Hispanics were less
likely to be edentulous than White respondents,
while Native Americans were still more likely to
be edentulous. In contrast, when covariates were
included in the models, no significant differences
were found between Asian Americans and Whites in
edentulous rates. Overall, there was a significant
downward trend in edentulism rates between 1999
and 2008; however, oral health disparities, as mea-
sured by rates of edentulism, increased among Native
Americans over time compared to Whites.

The improvement in tooth retention was not
equally distributed across the five racial and ethnic
groups examined in this study. Native Americans,
in particular, were at a significant disadvantage.
Compared to Whites, Native Americans were more
likely to lose natural teeth over time, but the risk
became smaller after controlling for individuals’
socioeconomic status, health behaviors, and medical
conditions. This study found that edentulism has
continued to decline across the USA during the past
decade. This comprehensive study supports previous
reports about edentulism among adult populations
collected in earlier time periods and across selected
racial/ethnic groups (Dye ef al., 2007; Indian Health
Services, 2001; Schoenborn & Heyman, 2009).

One study found that current smoking and fewer
years of education were two of the covariates most
strongly associated with being edentulous (Wu et al.,
2012a). Others have attributed the declining eden-
tulous rate to the decrease in smoking and the
increasing years of education among more recent
cohorts (Cunha-Cruz et al., 2007). The authors also
found that selected medical conditions were associ-
ated with edentulism; these were generally consis-
tent with previous research (Holm-Pedersen et al.,
2008). Self-reported memory problems and needing
assistance with routine activities were also associated
with increased risk of edentulism. Given the fact that
the information on covariates was not collected pro-
spectively, the authors cannot determine whether the
factor preceded the edentulism. Many other factors

could also contribute to the decrease of the edentu-
lous rate, such as the introduction of fluoridation
through community water treatment (Adair et al.,
2001) and fluoridated toothpaste and mouth rinse
(Featherstone, 1999; Marthaler, 2004). Health prac-
tices such as dietary supplements, and professionally
applied or prescribed fluoride gel, foam, and varnish
may also contribute to improved tooth retention
(Adair et al., 2001; Marthaler, 2004; Weyant, 2004).
Others point to advancements in dental technologies
and treatment modalities, changes in patient and
provider attitudes and treatment preferences (Starr &
Hall, 2010), improved oral hygiene, and regular use
of dental services (Eklund, 1999; Starr & Hall, 2010;
Truman et al., 2002).

Some studies have reported that older Hispanic and
Black Americans have more missing teeth, and
decayed teeth than their White counterparts (Kiyak
etal., 2002; Quandt et al., 2009; Randolph et al., 2001;
Watson & Brown, 1995). Using the US National
Health and Nutrition Examination Survey (NHANES
1999-2004), a Centers for Disease Control and
Prevention (CDC) report found that both Blacks and
Mexican Americans have a higher prevalence of
untreated tooth decay and missing teeth than Whites
(Dye et al., 2007). However, Mexican American
adults were least likely to have lost all teeth com-
pared to Whites and African Americans (Dye et al.,
2007). In fact, a few studies have suggested that
older Black adults have even worse oral health
than Hispanics (Borrell ef al., 2004; Craig et al., 2001;
Kiyak et al., 2002). Many of the previous studies used
small convenience samples or only individuals with
low socioeconomic status; some were not able to
compare the three racial/ethnic groups in the same
sample, and some did not evaluate potential con-
founders that may help to explain differences among
the racial/ethnic groups.

In order to address many of the methodologic
issues noted earlier in this chapter, one study com-
pared racial/ethnic differences in oral health among
community dwelling non-Hispanic White, non-
Hispanic Black, and Mexican American older adults
aged 60 and older using NHANES (1999-2004) (Wu



et al., 2011a). The descriptive results of the study
showed that in comparison with Whites and Mexican
Americans, Blacks had a significantly higher number
of missing teeth, with an average of 3.5 more than
whites (12.7 missing teeth) (P<0.05) and 4.3 more
than Mexican Americans (12.0 missing teeth)
(P<0.01). Blacks also had significantly higher rates
of edentulism (28.6%) than both Whites (24.5%)
and Mexican Americans (18.1%). However, Mexican
Americans had the lowest rate of edentulism
(18.06%) among the three groups but the highest
number of decayed teeth by comparison. Additionally,
minorities had many fewer filled teeth than Whites,
particularly Blacks who had 2.7 filled teeth com-
pared with 7.3 for Whites and 4.7 for Mexican
Americans. (Fig. 1.1)

The findings from this multivariate analysis (Wu
et al.,, 2011a) also showed that Blacks and Mexican
Americans had significantly higher numbers of
decayed teeth but fewer numbers of filled teeth than
Whites, even controlling for many confounding var-
iables. The results also found that Blacks were more
likely to have a higher number of missing teeth than
Whites; nonetheless, they were less likely to be eden-
tulous. Compared with Whites, Mexican Americans
were less likely to be edentulous, and dentate respon-
dents were also less likely to lose their natural teeth.
Further, the study reported that racial/ethnic differ-
ences were confounded by other health-related
and social factors that often differ by race/ethnicity.
Overall, oral health disparities across racial/ethnic
groups persisted even after controlling for other
covariates.

In this study (Wu et al., 2011a), racial/ethnic dif-
ferences remained even after controlling for all
other covariates. The findings reflect a historic lack
of access to dental care for racial/ethnic minorities
(Davidson & Andersen, 1997; Manski & Magder,
1998). Minority elders often demonstrate a low use
of dental services, particularly preventative services.
Racial/ethnic disparities in dental care could be
partially explained by differential treatment as a
result of limited dental coverage and inadequate
participation of dentists in the Medicaid program
(Doty & Weech-Maldonado, 2003).

Oral health is associated with individual’s socio-
economic status (Borrell et al., 2004). This association
is often explained by the fact that individuals with

higher income and a higher level of education are
more likely than others to seek preventive dental
care, have healthy behaviors, or to have access to
dental services when they are needed. Another study
confirmed the finding that individuals with higher
level of education and income and education had
better oral health outcomes, even controlling for the
factors on health behaviors and preventive dental
care (Wu et al., 2011a). The authors suspect that the
results may arise from unmeasured differences in the
quality of dental care currently received. Another
possibility is that the cross-sectional data do not
capture the cumulative effects of access to dental
care throughout the life course (Wu et al., 2011a).

The observed disparities may also reflect current or
lifetime dietary habits, and current or lifetime
smoking habits and other negative health behaviors
among minorities. Additionally, the results presented
in this study could reflect unmeasured racial/ethnic
differences in oral health beliefs and oral hygiene
practice, and a lack of dental knowledge. Other
researchers have suggested that clinicians should be
aware that minorities may be less likely than Whites
to believe in the benefits of preventative practices
(Nakazono et al., 1997).

Using the same NHANES data (1999-2004), one
study also examined racial/ethnic differences in self-
reported oral health (Wu et al., 2011b). This study
found that Blacks and Hispanics reported poorer self-
rated oral health than Whites. In separate dentate
and edentulous groups, socioeconomic status, social
support, physical health, clinical oral health out-
comes, and dental checkups accounted for much of
the difference in self-rated oral health in Blacks, but
significant differences remained for Hispanics. In
addition to some potential reasons discussed earlier,
other cultural factors could also contribute to the dif-
ferences in self-rated oral health. Perception of
health is socially constructed (Kaplan & Baron-Epel,
2003). Health beliefs and perceptions are rooted in
social and cultural contexts and are influenced by
prevailing social and medical ideologies. Responses
to the self-rated oral health question may be the
product of multiple present and past experiences.
Factors such as differences in cultural perception and
interpretation of overall health, and perceived needs
of dental care, could contribute to the differences in
self-rated oral health.



These cited studies suggest that reducing racial/
ethnic oral health disparities requires multiple
clinical approaches. First, it is important to improve
access for dental care for minority elders. Second, it
is critical to increase older adults” knowledge of the
importance of oral health, including the linkage
between oral health, referred to as “dental literacy”,
and systemic medical conditions, oral hygiene,
and preventive dental care services. Third, pro-
grams are needed to improve individuals” overall
health behaviors — perhaps through encouraging
positive behaviors that can help older Americans
retain their natural teeth and maintain good oral
health later in life. Fourth, develop and improve
culturally competent services for minority commu-
nities by recruiting more underrepresented minor-
ities to the dental professions, and enrich dental
education curriculum (Lopez, N. et al.,, 2003; Wu
etal., 2011a).

The aging population is at increased risk for physical
disability. Among people aged 65 and older, 18.1 mil-
lion people (51.8%) had a disability, defined as hav-
ing at least one disability of Activities of Daily Living
(ADL) or Instrumental Activities of Daily Living
(IADL). About 12.9 million people aged 65 and older
(36.9%) had a severe disability. The prevalence of
disability increases as people get older. For those aged
65 and those aged 69, 37.4% had disability and 7%
need personal assistance with ADL or IADL. For indi-
viduals aged 80 and older, the percentage increases to
71% and 29.2%, respectively (Brault, 2008).
Disability leads to reduced quality of life for individ-
uals and increased costs to society in the provision of
services. It is likely that disabled older adults are at
higher risk of oral diseases. One reason is that
disability may affect individual’s ability to maintain
good oral hygiene and restrict their access to necessary
dental care. Several cross-sectional studies have
shown that elders with functional disability have
more untreated caries, higher prevalence of edentu-
lism, and use dental services less regularly than their
counterparts (Gift & Newman, 1993; Jette et al., 1993;
Philip et al., 2012; Wu et al., 2007). One longitudinal
study conducted among Swedish elders found that

individuals with recent decrease in functional status
were associated with root caries while more severely
disabled elders that needed personal assistance were
more likely to have coronal caries (Avlund et al.,
2004). These findings suggest that those individuals
with more severe functional impairment were more
likely to have coronal caries while those with less
severe level of functional impairment were associated
with root caries. One possible explanation for the
finding is that people who need help in daily activities
(i.e., those with a more advanced stage of impair-
ment) have had these problems over a longer period
of time, and the development of coronal caries reflects
a past caries burden that has been present over a
period of time. A general decline in functional status
may be regarded as an early sign of later deteriora-
tion, which is reflected in root caries, a condition that
may reflect a caries burden in a period closer to the
time of the examination. One factor that explains the
association between functional impairment and poor
oral health is that decline in functional performance
could result in a decline in the quality and regularity
of oral hygiene, which in turn, affects oral health.
Using data from a randomized trial of community
dwelling adults aged 75 and older, one study reported
that functional status was positively correlated with
frequency of dental visits over time (Dolan et al.,
1998). The findings suggest that functionally impaired
older adults underutilize dental services. The authors’
assumption is that these individuals” higher utiliza-
tion of medical services due to health problems may
cause them to use less dental care. Functionally dis-
abled elders may see dental care as a lower priority for
many reasons, including time availability, access to
transportation, perceived importance of dental care,
financial resources, and energy to seek dental care.
As indicated previously, functional disability may
affect the individual‘s regular dental visits and ability
to perform oral hygiene. Adherence to the American
Dental Association’s and the US Surgeon General’s
Oral Hygiene Self-care recommendations to brush
twice and floss at least once a day and receive regular
prophylactic dental hygiene visits have been associ-
ated with reducing the plaque-mediated conditions
of periodontal disease and dental caries, as well as
improving tooth retention (Kressin et al., 2003;
Sharma et al., 2004; Sniehotta et al., 2007). Biofilm is
the aggregation of any cluster of microorganisms on



a surface; in the oral cavity, removal of the biofilm
that forms on teeth is associated with better oral
health. Studies indicate that oral hygiene self-care
can manage biofilm by mechanically removing the
oral plaque biofilm mass, lowering the bacterial load,
oxygenating the site, and changing the ecology of
the biofilm (Schaudinn et al., 2009). The process can
be achieved with good oral hygiene practice, such as
brushing, rinsing, scraping, and flossing, or using
other interdental cleaning (Schaudinn et al., 2009).
One study conducted among community dwelling
dentate individuals age 70 and older indicated a need
for older adults to improve in their frequency of oral
hygiene behavior, particularly for elderly men
(Wiener et al.,, 2012). The study reported that a
higher proportion of older adult women brushed
their teeth more frequently than their male counter-
parts. Eighty-one percent of women reported brush-
ing their teeth twice a day, while the percentage for
males was 52%. Compared to brushing, all partici-
pants reported lower frequency of flossing and
mouth rinsing. Forty-four percent of males and 32%
females reported flossing intermittently, and the
percentage for mouth rinsing was 41% and 37%
respectively.

Saliva provides a crucial role in oral health. It buffers
acids, has antibodies, helps to prevent gingival
mucosal erosions and ulcerations, and aids in remin-
eralization of teeth. When salivary function is dimin-
ished, there is more risk for caries, denture discomfort,
and diseases such as candidiasis (Guggenheimer &
Moore, 2003; Turner et al., 2008).

Xerostomia is a person’s complaint (subjective per-
ception) of oral dryness/hyposalivation (Navazesh &
Kumar, 2008). Hyposalivation is the condition of
having a reduced production of saliva. Xerostomia is a
common problem in older adults. One review
article reported older adults to have rates between
17 and 29%, with more prevalence in women
(Guggenheimer & Moore, 2003). Another study
reported 46% of participants experienced xerosto-
mia (Narhi, 1994). One recent study conducted
among community dwelling elders aged 70 and older

found that 20.5% of the participants reported having
xerostomia (Wiener et al., 2010).

Medications with antisialogogic (inhibiting salivary
flow) side-effects are the most frequent causes of
xerostomia. These medications include anticholiner-
gics, antidepressants, antipsychotics, diuretics, antihy-
pertensives, sedative and anxiolytics, muscle relaxants,
antihistamines, opioid analgesics, and nonsteroidal
anti-inflammatories (Narhi, 1994; Navazesh & Kumar,
2008). Some biologic causes of xerostomia include a
previous history of radiation to the head and neck,
diseases of the salivary gland, diabetes, alcohol use,
cystic fibrosis, hormonal imbalance, autoimmune
diseases, and other diseases. Psychologic and social
factors, such as depression, anxiety, and stress are also
causes (Fox, 1996; Navazesh & Kumar, 2008).

As chronic conditions are more prevalent in later
life, medication intake also increases. Based on a
national survey, 81% of the adult population had
taken at least one medication during the previous
week (Kaufman et al., 2002). Rates of medication use
increase with age and are greater in women. Among
female individuals aged 65 and older, 94% had taken
at least Imedication during the previous week, 57 %
took 5 or more, and 12% took 10 or more; while for
male counterparts, the percentage was 91%, 44%,
and 12% respectively. The increasing number of pre-
scribed and/or over the counter medications taken
increases the risk of dry mouth, which in turn have
potential negative impact on oral health.

Your patient is a 78-year-old woman who lives alone
at her home in an urban community who comes to
your office for routine check-up. She has multiple
chronic conditions including hypertension, diabetes,
and depression. She has been taking Exforge® to treat
her hypertension and selective serotonin reuptake
inhibitors (SSRIs) to treat her depressive symptoms.
She tells you that she feels her eyes, mouth, and lips
are dry. She has to sip liquids to aid in swallowing
food or avoids certain food. She frequently feels
thirsty at night and she has to get up to drink water.
As a dental professional, what would you recommend
to this patient to alleviate the symptoms? What
would you do to communicate with the patient’s
primary care provider?
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Cognitive impairment is common among older adults.
It is reported that between 2.6 million and 5.1 million
Americans may suffer from the condition (National
Institutes of Health, 2010), and the numbers are
expected to more than double by 2050 (Hebert et al.,
2003). In addition, an estimated 5.4 million people in
the USA aged 71 and older (22.2%) have cognitive
impairment without dementia (mild manifestations
of impairment) (Plassman et al., 2008).

Evidence from clinical samples suggests that the
elderly have an increased incidence of oral disease and
that the frequency of oral health problems increases
significantly in cognitively impaired older adults, pri-
marily those with dementia. The few studies to
examine the relationship between cognitive function
and oral health have primarily focused on patients
with Alzheimer’s disease (AD) or other dementias.
Results from three longitudinal studies have consis-
tently shown higher rates of oral conditions such as
salivary dysfunction (King, 1992; Ship & Puckett,
1994), coronal and root caries (Chalmers et al., 2002;
Chalmers et al., 2004; Jones et al., 1993), and other
oral diseases (Chalmers et al., 2002; Chalmers et al.,
2004) in individuals with dementia compared to the
nondemented controls. These findings involving indi-
viduals with diagnosed dementia may not apply to
older individuals across the full range of cognitive
function, including the large number of people with
undiagnosed dementia (Callahan et al., 2002) or with
cognitive impairment not severe enough to meet
criteria for dementia (Lopez O.L. et al., 2003). To
address this point, a few studies have investigated the
association between cognitive status and oral health in
later life. These studies provide preliminary support
for an association between performance on brief
cognitive status measures and poorer oral health based
on the presence of more decayed teeth (Beck, 1990),
greater dental functional impairment (Osterberg et al.,
1990), and a trend toward more coronal and root car-
ies (Avlund et al., 2004). However, interpretation of
these studies has been limited by the use of cognitive
measures insensitive to the full range of cognitive
ability, inability to control for key variables associated
with oral health, or a small sample size.

More recently, several epidemiologic studies have

examined the relationship between cognitive

function and oral health. Using data from NHANES
1M1, Stewart et al. (2008) investigated the association
between oral health and cognitive function in early,
mid-, and late-adult life. A total of 5138 people aged
20-59 and 1555 people aged 70 participated in the
study. The study included three measures of oral
health: gingival bleeding, loss of periodontal attach-
ment, and loss of teeth. Cognitive function was mea-
sured by the Symbol Digit Substitution Test (SDST),
and the Serial Digit Learning Test (SDLT) (both in
participants aged 20-59), and a Story Recall Test (in
participants aged 70). The results show that worse
scores on all three measures of oral health status
were significantly associated with poorer performance
on cognitive function. After adjustment for covari-
ates (including individual’s socioeconomic status and
medical conditions), gingival bleeding (%), and loss
of periodontal attachment (%) remained associated
with relative impairment on SDST score, and gin-
gival bleeding was associated with relative impair-
ment on SDLT.

Almost all these previous epidemiologic studies
used cross-sectional data. It is critical to conduct
longitudinal studies to examine the linkages bet-
ween cognitive function and oral health in older
adults. Although the processes underlying this
association remain unclear, there are some underline
assumptions on the impact of cognitive impairment
on oral health. Studies have shown that an individu-
al’s socioeconomic status (as represented by years of
education) is strongly related to oral health. It is pos-
sible that the association between cognitive function
and oral health, even after controlling for education,
still may reflect unmeasured differences in life-
course socioeconomic status. Cognitive function may
reflect not only the level of educational attainment
but also the quality of education and cumulative effect
of socioeconomic status (e.g., previous or current
occupational status, wealth, and cognition in
childhood, etc.) across the life span (Froehlich et al.,
2001; Moody-Ayers et al., 2005).

Dental care utilization likely serves as a mediating
variable between cognitive function and oral health.
Dental care utilization has a strong association with
oral health outcomes such as number of decayed
teeth, missing teeth, and filled teeth (Vargas et al.,
2003). One study also found that cognitive function
has a significant impact on dental care utilization



(Wu et al. 2007). Individuals with lower cognitive
function may not view dental care as a high priority
and may have limited self-awareness of dental care
needs. In addition, a decline in cognition may be
reflected as a decline in TADL performance, specifi-
cally a decline in the quality and regularity of oral
hygiene. These changes may partially explain the
association between cognition and oral health.

One study used longitudinal data from community
dwelling elders to examine cognitive impairment’s
impact on oral hygiene (Wu et al., 2012b). This study
suggests that incident decline in oral hygiene prac-
tices, such as transitioning from brushing to not
brushing teeth, is often associated with concurrent
declines in cognition, which can be classified as inci-
dent cognitive impairment in many individuals.
These findings add to the growing body of literature
that indicates that decline in both oral hygiene and
oral health may begin prior to the time an individual
has advanced dementia and significant impaired
function.

On the other hand, there are several potential rea-
sons why poor oral health may itself be a risk factor
for cognitive decline. Periodontal disease, at times
resulting in tooth decay and loss, is a common source
of chronic infection in humans and is associated with
elevated levels of inflammatory markers (Li et al.,
2000). Even a low-grade infection in the oral cavity
may be associated with a moderate, subclinical
systemic inflammatory response, but appropriate
treatment reduces the levels of inflammatory markers
(D’Aiuto & Tonetti, 2004; Taylor et al., 2006).

Chronic inflammation, as measured by serum
interleukin-6 and C-reactive protein, is reportedly a
risk factor for cardiovascular disease (D’Aiuto &
Tonetti, 2004), cognitive decline (Weaver et al.,
2002; Yaffe et al., 2003), and AD (Schmidt et al.,
2002). Current theories posit that inflammatory
processes play a major role in the etiology of AD
(Finch & Crimmins, 2004; McGeer & McGeer, 1995).
Consistent with this, one study found that among
monozygotic twin pairs, twins who reported the loss
of all of their teeth prior to age 35 were more likely
to develop dementia than their co-twins who
retained half or more of their teeth (Gatz et al.,
2006). Furthermore, tooth loss is also associated
with dietary changes (Nowjack-Raymer & Sheiham,
2003), which may cause cognitive impairment due
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to potential nutritional deficiency. Finally, poor oral
health is associated with systemic diseases such as
cardiovascular disease and diabetes (Lamster et al.,
2008; Lockhart et al., 2012) and smoking (Laxman &
Annaji, 2008) that are risk factors for cognitive
impairment.

A 74-year-old man was a regular visitor to your
dental office for the past 20 years. Recently, he
missed some dental appointments. In his most recent
visit, his wife accompanied him to his dental visit.
The dentist observed that the patient’s oral hygiene
had declined and that he had developed some new
coronal and root caries. His wife told the dental
hygienist that sometimes he forgets to brush his
teeth. What advice would you give to the patient
and his wife on how to improve the patient’s oral
health status?

Oral health problems (e.g., missing teeth, dental
caries, and periodontal diseases) accumulate
throughout the life span, but they occur with
increasing frequency in later life. These differences
may be partially due to cohort effects; younger
cohorts may have higher levels of education and
income, which are factors associated with better
oral health status. However, many of these differ-
ences could be age-related. Genetic and biologic
factors likely play a major role in deterioration of
oral health in elders, but social, psychologic, and
behavioral factors may also be important determi-
nants. As discussed earlier, some major factors
related to oral health deterioration in older adults
include: (i) poor oral hygiene due to functional and
cognitive impairment or other medical conditions;
(i) medications taken that may cause dry mouth;
(iii) declining use of dental care services; and (iv)
chronic illnesses. Given that increasing numbers of
individuals are retaining their natural teeth, the
issue of maintaining healthy teeth in later life is
becoming more critical.

Maintaining oral health status in older adults
needs multiple approaches which should focus on
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both prevention (use of professional dental care, use
of preventive dental care products, oral health edu-
cation, and improvement of self-care skills) and
dental treatment. The use of professional dental care
by US elders, which is critical to oral health, has
increased steadily and rapidly during the past several
decades. The proportion of Americans aged 65 and
older who reported at least one dental visit during
the preceding year rose from 15% in 1950 to 55% in
2003 (Brown, 2008). Despite this increase, rates of
utilization remain lower in elders than in other age
groups. Elders are more likely than the general
population to have difficulty accessing dental care
due to frailty, medical comorbidity, and functional
and cognitive impairment.

Many elders report needing dental services and the
needs are even higher for racial/ethnic minority
elders. Cost is certainly a big concern with regard to
dental use. Nonetheless, geriatric dental services also
need to improve access and utilization by reducing
barriers such as inadequate geriatric training, lack of
culturally competent services, and a lack of portable
dental equipment. While most elders with chronic
diseases can get dental care from private dental
offices, having dentists and dental hygienists provide
mobile dental services at an individual’s home, insti-
tutional care facility, or at a mobile unit would be
very helpful to those who cannot easily access a
dental clinic. In the meantime, increasing the number
of dentists with geriatric training is an important
step toward improving the quality of dental care
for elders.

Despite the availability of a broad array of preven-
tive measures for oral diseases, many elders are not
aware of or do not use proven preventive proce-
dures. Many do not realize that most oral diseases
can be prevented or controlled by improved oral
hygiene and the use of fluoride and other cost-
effective measures. Thus, there is a clear need to pro-
vide education on the importance of oral health and
prevention of oral health problems. It has been
shown that generic oral health education has a con-
sistent positive effect on knowledge level and a small
positive (although temporary) effect on plaque
accumulation and gingivitis (Boundouki et al., 2004;
Renz et al., 2007). While such programs should be
an integral part of interventions to improve oral
health in older adults, the development of tailored

behavioral interventions deserves further attention.
Given the heterogeneity of the elderly population,
tailored educational messages may be more effec-
tive in prevention of oral diseases. Depending on
individual needs, educational programs can cover
topics such as evidence-based recommendations on
oral hygiene behaviors; signs of oral diseases and
conditions that require immediate attention (e.g.,
cancer and abscess); strategies for reducing symp-
toms of minor oral conditions; cueing techniques for
daily oral hygiene; diet and nutrition; and informa-
tion about adverse effects of tobacco and certain
medications.

Given that many older adults do not or cannot
afford to use the oral healthcare system, interven-
tions to improve oral health in older adults need to
be readily accessible, easily incorporated into daily
routines, and economical. Innovative interventions
need to be implemented to empower elders and
their family members with knowledge of oral health,
and improve dental self-care skills. A recent US
Department of Health and Human Services report
(US Department of Health and Human Services,
2010) emphasized the importance of using proven
self-care management approaches that include
informing and motivating patients and treating
them as partners in their own care. The report
stressed that even the highest quality care for indi-
viduals with chronic conditions cannot guarantee
improved health outcomes, and also pointed to the
important role played by families and other care-
givers in providing assistance with self-care tasks to
individuals with significant declines in physical and
cognitive function. Its conclusions support the
importance of involving family members or informal
caregivers to help implement oral health interven-
tions for older adults with functional/cognitive
impairment or chronic disease. The list of daily activ-
ities for which spouses, adult children, or friends
provide assistance and regular reminders should
include oral hygiene tasks, which are all too often
neglected. Well-established practices from the field
of occupational therapy show that with sufficient
repetition, hygiene tasks (e.g., tooth brushing) can
become automatic when triggered by cues, events,
or other environmental factors (Levy & Burns,
2005), and can be maintained even with advancing
cognitive decline.



If you are the director of the dental office in your
statue, what would you do to increase the use of
dental care services for older adults in various
settings (residential homes, senior centers, public
housing, nursing homes)?
An increasing number of elders are from minority
groups and/or are first-generation immigrants;
many of them do not seek dental care on a regular
basis. What systems would you establish to increase
the use of dental care for these elders?
For older adults that reside at home with functional
and cognitive impairment, what suggestions you
would like to make to improve, or at least maintain
their oral health status?
Many of the homebound elders have difficulty
visiting dentists regularly due to physical constraints.
What can nondental professionals do to improve
oral health care for these homebound elders?
How would you establish networking structures
for dental referrals by nondental professionals?
How can a trained nondentist perform an initial
assessment of dental care needs? How can they
provide preventive needs? Can you design a
checklist to assist nondental providers in these
functions?
What can dental professionals do to train family
members to assist in helping these frail elders to

improve or at least maintain oral health status?
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Palliative care dentistry focuses on the treatment
of terminally ill patients in which the oral cavity
is affected directly or indirectly by the illness and
the principle is symptom relief (Wiseman, 2000).
Palliative care involves more than simply treating
the patient. Care is directed both to the patient
and to their loved ones (Fig. 2.1). It must be noted
that the interdisciplinary palliative care team
should include a dentist, as patients often suffer
from oral problems that other members of the
team may not realize or know how to manage.

The palliative care team must be careful not to
become prognostic as to life expectancy, as this
could influence the treatment choices for the
patient, the family, and the dentist. When physi-
cians were asked to predict life expectancy, physi-
cians were only correct 20% of the time (Christakis &
Lamont, 2000); this is important as an incorrect
prognosis may lead the dentist to change from com-
fort-providing care to more advanced dental care.
The dentist must always remember that the prime
goal is comfort/pain control (“comfort care”).
Although studies have indicated that palliative care
patients have frequent oral problems, the inclusion
of a dentist on the treating team is often over-
looked. The oral cavity is vastly important to the
palliative care patient. It provides an important
route for nutrition, medications, speech, and affec-
tion by kissing (Table 2.1).

The oral cascade of problems associated with pal-
liative care is found in Fig. 2.2. As can be seen in this
schematic, palliative care patients may have an

array of problems, which will be discussed in the
following sections.

As part of their treatments, patients may receive che-
motherapy and/or radiotherapy. These treatments
may be extended during their palliative care period
in order to decrease pain or improve function. The
oral cavity is affected by chemotherapy and radio-
therapy at different rates. Chemotherapy affects
mitotically active cells. Tissues of the oral cavity with
high mitotic turnover are affected by such treat-
ments, leading to atrophy of the tissues. Younger
patients are of greater risk of atrophy of the tissues
than older patients as they have a higher mitotic rate
(Sonis et al., 1978). Radiotherapy affects the oral
cavity by sclerosing the small vessels which vascula-
rise the oral tissues. An index to grade the severity of
mucositis exists as outlined in Box 2.1.

A key element in mucositis/stomatitis prevention is
to keep the mouth moist and clean. Oral care can actu-
ally decrease the rate of mucositis/stomatitis within
cancer patients, probably by preventing or minimizing
secondary infections (Sonis & Kunz, 1988).

Treatments for stomatitis/mucositis are primarily
aimed at pain management. Failure to alleviate
patient discomfort may lead to poor nutrition and
hydration. This will further decrease the ability of
the patient to recover. Topical anaesthetic agents
are used to reduce pain. These include 2% viscous
xylocaine, 10% xylocaine spray, 0.5-1.0% dyclonine
hydrochloride, and 2% morphine. These agents except

Geriatric Dentistry: Caring for Our Aging Population, First Edition. Edited by Paula K. Friedman.
© 2014 John Wiley & Sons, Inc. Published 2014 by John Wiley & Sons, Inc.

Companion website: www.wiley.com/go/friedman/geriatricdentistry

17



18  Geriatric Dentistry

Other care
givers

Spiritual care'
(clergy)

Dieticians

Patient
and
family

NeleEll
workers

Physical and
occupational
UEEINS

Figure 2.1 Palliative care team treating the patient and

family.

Table 2.1 Impact of oral problems in palliative care

Physical impact

Social impact

Emotional
impact

Difficulty in
eating/drinking
Taste disorders

Denture instability
Xerostomia
Fungal infections
Viral infections
Mouth ulcers

Pain

Difficult to speak

Self-conscious of
cancer
Embarrassed
Difficult to socialize
Halitosis

Physically unable to
display emotions;
e.g., kiss

Emotional pain
Fear of dying
Fear for family

Depressed
Depression

Box 2.1 Index for mucositis

indicated

5 Death

National Cancer Institute common
terminology criteria for mucositis severity”

*National Cancer Institute (2012).

1 Asymptomatic or mild symptoms; intervention not

2 Moderate pain, not interfering with oral intake;
modified diet indicated

3 Severe pain, interfering with oral intake

4 Life-threatening consequences. The health professional
must alleviate the pain to increase comfort and
ameliorate the mastication process

for morphine can be swished and swallowed. Patients
must be instructed to expectorate the morphine. This
can be modified by initially giving the patient saline
to practice expectoration (Cerchietti, 2007).

Additional agents include sucralfate suspension,
honey, benzydamine, and magic mouthwash.
Sucralfate suspension as an agent in mucositis has
had mixed results (Cengiz et al., 1999; Dodd et al.,
2003). Its efficacy has to be evaluated on a case by
case basis. Honey was found to effective in reducing
mucositis; this may be due its natural bacteriostatic
action (Biswal ef al., 2003). Magic mouthwash is a
generic term that describes a number of formula-
tions of a palliative solution used to allay the pain
and discomfort of mucositis. One study surveyed 40
institutions and found that most of the prescribed
formulations included diphenhydramine, lidocaine,
Maalox®/Mylanta®, nystatin, and corticosteroids
(dexamethasone, hydrocortisone and prednisone).
Some of the other formulations included the ingre-
dients tetracycline, chlorhexidine, sucralfate, and
Orabase®/Ulcerase® (Chan & Jenoffo, 2005). The
author’s opinion is that treatment should be directed
to the specific patient’s chief complaint and the
patient should not be treated with ingredients not
required to alleviate the oral problem. The formu-
lation selected must be prepared specifically for the
patient by a pharmacist according to the dentist’s
prescription.

Nutrition

Oral problems can significantly affect a patient’s
ability to eat. Furthermore as the patient functionally
declines, he or she becomes more prone to an
anorexia—cachexia syndrome (Yavuzsen et al.,
2005). This syndrome involves the emaciation of
the body of the patient. It is important that the den-
tist evaluates the patient’s oral cavity for any inter-
ference with mastication. Anorexia may be a result
of some of the medications prescribed to the termi-
nally ill patient; these include psychostimulents,
antidepressants, and chemotherapy. Additional
factors include depression, pain, stomatitis, dys-
phagia, nausea, and depression. It is estimated that
70% of terminally ill patients will have anorexia
(Yavuzsen et al., 2005).
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Figure 2.2 Oral problems in palliative care. From Bruera & Neumann (1998).

Suggestions that are nonpharmacologic include
the provision of more frequent, small high-energy
meals, attempting to make the presentation of food
on the plate as appetizing as possible (use colorful
foods, arrange in a visually pleasing way, accent
with a piece of parsley/mint/flower), and simply
asking the patient if there is anything that he or she
may want to eat or drink. Pharmacologic agents to
stimulate the appetite include megestrol and corti-
costeroids. These should be prescribed by the physi-
cian. Additionally as the patient’s mouth can be
xerostomic, meals should be moist and soft so that
it is easier for the patient to swallow. Using high-
calorie shakes can promote nutrition, be gentle on
the mucosa, and be appetizing for the patient. Some
are available commercially (e.g., Ensure®) or they
can be easily be prepared in a blender by family
members or caregivers. The careful use of season-
ings may enhance flavors and promote nutrition;
some may have the potential to irritate the mucosa
so use of seasonings should be monitored for patient
tolerance.

Dysphagia

Dysphagia can be divided into two different phases;
one being the oropharyngeal phase and the other the
esophageal phase. Causes of dysphagia may involve
one or both of these phases.

The oropharyngeal phase begins in the mouth. If
the patient’s dentition is poor, mastication of the food
bolus may not be adequate. The other components for
the bolus preparation include adequate saliva produc-
tion, sufficient muscular function, clear oral pathway,
and freedom from pain such as ulcers, herpes, or fungi.

Inability to masticate foods can be the result of
fewer teeth, poor fitting dentures, caries, or advanced
periodontal disease. The palliative-care dentist
should evaluate all patients for pain and function.
Caries and periodontal disease should be treated. The
choice of method to restore oral function should be
based on prognostic longevity of the patient. For
example, the patient may not be a good candidate
for crowns or implants but may benefit from partial
dentures.
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Patients frequently do not have sufficient saliva
production. This can be due to radiotherapy to the
head and neck region leading to sclerosis of the sali-
vary glands. Patients are often taking medications
that cause xerostomia such as pain medications, anti-
depressants, and antihypertensives. (See Chapter 14
for further discussion of xerostomia.)

Muscular causes of dysphagia range from poorly
functioning muscles of mastication, to poor tongue
control. Causes for this include neurologic conditions
such as Parkinson'’s disease, cerebral vascular accident,
or amyotrophic lateral sclerosis; or nerve damage
(cranial nerves V, VII, or XII) due to surgical or radia-
tion treatment of intraoral tumors. Patients with poor
tongue control will lack the ability to propel the food
posteriorly to the oral pharynx.

Pain from fungal, herpes, or mucositis can lead to
oral pain which will affect the patient’s ability to
swallow food. (See Stomatitis and mucositis section,
earlier in this chapter.)

The esophageal component of swallowing can be
inhibited by a physical obstruction from a tumor, or
esophageal constrictions caused by radio/surgical
therapy of a tumor. Additionally neurologic damage
can lead to the lack of function.

Nausea and vomiting are common side effects of
chemotherapy. Additionally, vomiting may be associ-
ated with bowel obstruction, constipation, electrolyte
imbalance, autonomic failure, peptic ulcer disease,
malignancy-associated gastroparesis, metabolic abnor-
malities, brain metastasis-associated increased intra-
cranial pressure, and drug use such as opioids. Most
patients will have at least two of these contributing
factors as a causative factor. Chronic vomiting can
have oral sequellae, and is discussed in greater
detail later in the chapter. The acid content of vomit
can erode tooth enamel and cause sensitivity. It is
important to recommend the use of fluoride rinses
and to prescribe fluoride varnish applications to
counteract the erosive effect of the dentition’s chronic
exposure to vomit in the oral cavity. Anticholinergic
agents such as scopolamine are used to alleviate
vomiting and nausea. It is administered transder-
mally (1.5mg every 72h), and its primary side effects

are drowsiness, xerostomia, and visual disturbances
(Clissold & Heel, 1985). Dexamethasone, a glucocor-
ticoid, is a good antiemetic (0.5-9.0mg/day in divided
doses every 6-12h). Its side effects include insomnia,
mood swings, and increased energy (Basch et al.,
2011). Serotonin receptor antagonists, also called
5-HT3 (type three 5-hydroxytryptamine) receptor
antagonists, are excellent antiemmetics with few
side effects. Agents of this class include ondansetron
(Zofran®) given at a dose of 8 mg twice daily.

Nonpharmacologic agents/methods used to control
nausea and vomiting include ginger and acupuncture.
In a study of 576 patients undergoing chemotherapy
for breast cancer, ginger reduced nausea during the
first day of chemotherapy (Ryan et al., 2012). Some
studies indicate that acupressure/acupuncture may
be of benefit to patients (Ezzo et al., 2005). This study
did not involve an appropriate control, and the
authors concluded that more studies would have to
be done to verity its clinical relevance.

Prolonged vomiting may also lead to dehydration.
The palliative team may suggest to replace fluids by
parenteral routes such as intravenous or subcuta-
neous routes. Once the patient is able to tolerate oral
fluids, they should be encouraged to drink. It is
important for the palliative team to recognize that
possible causes are hypercalcemia due to bone metas-
tasis and the use of bisphosphonates may alleviate
this cause.

The major oral problem associated with vomiting
and nausea is that vomiting erodes teeth and
increases the severity of mucositis and stomatitis.
Vomiting robs the body of vital nutrients needed for
repair. Nausea can prevent patients from wearing
dentures, which are important for mastication and,
perhaps of greater importance, their quality of life by
affecting their social interactions due to vanity with
loved ones. The use of antiemetics helps prevent this
pathology but has a major side etfect of xerostomia
and possible tardive dyskinesia. Tardive dyskinesia is
the repetitive muscular movements often seen as
either frequent tongue, lip, or jaw movements. The
use of a fluoride varnish or rinse will help protect the
teeth. Oral care must be instituted as a strict regimen
even though the patient may be nauseous. The use
of a smaller toothbrush (child size) may help prevent
triggering the nausea as its smaller size may not illicit
a gagging reflex.



Delirium is defined as a quick-onset change in cogni-
tive condition and is very common in palliative care
patients. They will exhibit cognitive difficulties, varying
levels of consciousness, and changes in their sleep/
wake cycle, and have varying degrees of agitation
(Pereira et al., 1997). Delirium can be caused by the
accumulation of opioid metabolites and other drugs.
Patients that are dehydrated due to problems in swal-
lowing, nausea and vomiting, or inability to eat/drink
from stomatitis/mucositis will experience decreased
urine output and, thus, decreased drug clearance. This
can lead to certain drugs to have extended half-lives
and increased toxicity. Patients do not require large
volumes of fluids to maintain urine output, volumes of
<1L/day should be sufficient to maintain urine flow
and electrolyte balance (Bruera et al., 1996).

Xerostomia and salivary gland hypofunction are
terms that are easily confused. Xerostomia is the
subjective sense of oral dryness. The oral cavity may
appear to be moist; however, if the patient subjec-
tively states that his or her mouth is dry, then he or
she is xerostomic. Salivary gland hypofunction is
defined by a quantitative flow rate of saliva less than
0.7ml/min (Navazesh, 2003). It is more practical in
dealing with palliative care patients to utilize the
xerostomia definition as the aim of care is comfort
measures. Xerostomia is one of the most frequent
symptoms associated with terminally ill patients
(Jobbins et al., 1992). Medication usage is the most
common cause of xerostomia. One study indicated
that in patients taking 4-5 medications daily, the inci-
dence of xerostomia was 50% (Sreebny et al., 1989).
Medications for pain management, antidepressants,
diuretics, and antiemetics frequently prescribed to
palliative care patients are among the major contrib-
utors to xerostomia. Additionally, the use of alcohol
mouthwashes,and caffeinated beverages can lead to
further drying of the mouth. The impairment gener-
ated by xerostomia affects the quality of life of the
patient as it affects their ability to eat, communicate,
and interact with loved ones (Gerdin et al., 2005).
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Saliva is important as it lubricates the oral cavity, pre-
venting trauma to the oral tissues; it contains ions
responsible for remineralization of teeth; has buffers to
maintain the pH of the oral cavity; and has antimicrobial
components (Mandel, 1989). Caries rate is significantly
higher in xerostomic mouths (Hopcraft & Tan, 2010).
Additionally those patients with dry mouths are more
prone to eat foods that are softer and cariogenic
(Guggenheimer & Moore, 2003). The palliative care den-
tist should strive to keep the mouth moist. A dry mouth
impacts the patient’s ability to speak, chew, swallow, taste
food, wear dentures, and kiss (Kleinegger, 2007).

Measures to ensure sufficient saliva levels include
hydration, and having the patient’s room humidi-
fied. The use of artificial saliva agents may help the
patient. The ideal formulation for an artificial saliva
agent would be one that is long lasting, a good lubri-
cant, antimicrobial, neutral pH, has remineralization
abilities, and is pleasant tasting. Most salivary substi-
tutes are carboxymethylcellulose or mucin-based.
Mucin-based products are usually preferred over car-
boxymethylcellulose products (Duxbury et al., 1989;
Visch et al., 1986). Mucin products are not available
in the USA, carboxymethylcellulose products include
Mouth Kote® (Parnell Pharmaceuticals), Xerolube®
(Colgate Pamolive), and Salivart® (Gebauer). Saliva
substitutes must be evaluated for their pH. The pH of
these products is important to prevent demineraliza-
tion of dentin/enamel in the xerostomic mouth
(Table 2.2) (Kielbassa et al., 2000; Smith et al., 2001).

The pH of artificial saliva agents

Agent pH

A S Saliva Orthana Spray®* 5.45
Salivace Spray®* 5.86
Glandosane Spray® natural flavor* 5,15
Glandosane Spray® lemon flavor* 5.12
Glandosane Spray® peppermint flavor* 5.12
Luborant* 5.99
Saliveze® spray* 6.88
Artisial®* 6.66
Oralube®" 6.89
Biotene®" 5.15
Meridol®* 3.88

*Smith et al. (2001).
*Kielbassa et al. (2000).
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Saliva can be stimulated by proprioceptive agents,
such as sugarless chewing gums and mints, and
organic acids (Grovenko et al., 2009; Jensdottir et al.,
2006; Turner & Ship, 2008). Flavoring agents, such
as cinnamon, should be avoided in gums and mints
as they may irritate fragile tissues (Kleinegger, 2007).
Organic acids, such as ascorbic acid, citric acid, or
malic acid, should be used cautiously as they may
cause rapid demineralization of natural teeth in the
xerostomic patient (Anneroth et al., 1980). Sugarless
products that contain xylitol may be advantageous
due to their bactericidal effect of cariogenic bacteria
(Van Loveren, 2004). One study indicated that
patients’ preferred sugarless chewing gum over
mucin-based saliva agents in the management of
their xerostomia (Davies, 2000). There are reports
that acupuncture and electrostimulation may
increase salivary flow, but these studies are few in
number (Cho et al.,, 2008; Strietzel et al., 2007).
Caffeine-based products should be avoided if possible
to decrease their diuretic properties. Use of mouth-
wash that does not contain alcohol is recommended
for xerostomic patients, as alcohol desiccates tissues,

A major problem for xerostomic patients is the
dryness during sleep or when semi-comatose. The
use of water-soluble lubricants, such as Biotene Oral
Balance® gel, K-Y® jelly, Muko® jelly, or Taro® gel,
can be helpful. These agents are spread over surfaces
thinly using a foam brush, like a Toothette® (Sage
Dental Products). The use of an adhesive mucocuta-
neous disk (OraMoist®) by Quantum Research has
been suggested to provide short-term relief (Kerr et
al., 2010). Patients that are xerostomic are prone to
caries. They may decide to use a variety of mouth
rinses, caution should be noted with alcohol-based
rinses as they will desiccate tissues.

Systemic agents include the use of agents such as
pilocarpine (Salagen®) 5-10mg three times daily, or
cevimeline (Evoxac®) 30 mg three times daily. These
drugs are cholinergic mimetic agents and may have a
variety of side effects, including sweating and
increased pulmonary secretions. These may not be
tolerable for the palliative care patient; physician and
pharmacist consultations are suggested.

Xerostomia can affect the ability of the patient to
retain their dentures (Turner & Ship, 2008). In
patients with normal salivary flow, there exists an
layer of saliva between the acrylic and the soft tissues

of the mouth. This layer promotes the generation of
a vacuum to improve retention. Additionally it acts
as a lubricant to reduce denture trauma-associated
sores. Palliative care patients may benefit from rins-
ing the mouth and wetting the denture prior to
placement. The use of adhesives can also aid in
denture retention. Toward the end-of-life, patients
may decide not to wear their dentures for a variety of
reasons. There may be poor denture adhesion due to
xerostomia and poor muscle tone, and/or the patient
may be anorexic and is no longer eating. This may
become a source of concern to family members.

Patients that are xerostomic or patients that are on
oxygen may experience dry lips. Using a petroleum
distillate such as Vaseline® is dangerous as it can
catch fire, as well it “protects” microorganisms from
the body’s defense mechanisms. It is probably best to
use lanolin. This product is available as a protectant
to nursing mothers’ nipples.

The most frequent pathogen causing candidiasis is
Candida albicans. This organism is present in healthy
moist mouths but is kept at subclinical levels by the
competition of normal microbial biota. Fungal infec-
tions are frequently seen in cancer patients, ranging
from 7.2% to 57% (Schlenz et al., 2011). Oral candi-
diasis is frequently found in patients using inhaled
steroids, undergoing chemotherapy, or suffering
from xerostomia. Immunosuppression and/or xero-
stomia explain the high incidence of candidiasis, as
the natural microbial environment alters from non-
pathogenic organisms to opportunistic pathogenic
organisms (Hopcraft & Tan, 2010).

There are two different types of Candida infections;
one being pseudomembranous and characterized by
white plaques, and the second being an atrophic
form without white plaques just erythemic, seen fre-
quently as denture stomatitis (Butz-Jorgensen,
1981). Fungal infections in the mouth may cause a
painful burning sensation (Turner & Ship, 2007).
Fungal infections are exacerbated by xerostomia.

Treatment of candidiasis can be either topical or
systemic. Topical treatments include nystatin products,
clotrimazole, and miconazole treatments. Systemic
agents include fluconazole and ketoconazole. These
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agents should be reserved for cases in which topical
measures fail. Using these products can create opioid
toxicity by displacing albumin-bound opioids to
dangerous levels. These medications must be used
carefully with close cooperation between the treat-
ing physician and pharmacist.

Nystatin should be given at a dose of 400 000-600
0001IU, swished in the mouth for about 20-30 seconds,
and then swallowed. Two major problems exist with
nystatin suspension: firstly, this agent works best topi-
cally and, although patients are urged to swish this
product for as long as possible, it is often swallowed
quickly. The second problem is that nystatin suspension
contains 33% sucrose. This is primarily used to mask
the taste of nystatin. The high sugar content feeds the
fungus as it attempts to kill it, and also increases the
risk for caries. A sugarless formulation for nystatin
suspension is found in Fig. 2.3.

Other topical measures to treat the candidiasis
include the use of clotrimacazole lozenges, the use of
vaginal antifungals such as the sucking of nystatin sup-
positories, and the use of creams such as miconazole
(Monistat® cream), clotrimazole (Canestan® cream),
or nystatin (Mycostatin® cream) to line the tissue-
bearing side of dentures. As stated earlier, the xerosto-
mic patient is more prone to fungal infections and may
experience a burning sensation. The author has used
“nystatin popsicles” (5ml nystatin suspension : 5ml
sugarless fruit juice [see Fig. 2.4]) for these patients.
The benetits of the nystatin popsicles are that the anti-
fungal stays topically for extended periods of time, the
patient is being hydrated, and the cryotherapy aids
decrease the burning pain. The semi-comatose patient
presents a different clinical problem as these patients
cannot use rinses or pills due to the risk of aspiration.
The author has used a mixture of a water-soluble
lubricant (e.g., K-Y® jelly, Muko® jelly, or Taro® gel)
and nystatin suspension (50 : 50v/v) and painted it
upon oral tissues (Fig. 2.5) to provide relief.

Cancer and quality of life

Cancer in any form will affect the quality of life for
the patient and family. It must be noted that cancer
of the head and neck area may be more psychologi-
cally disturbing to the patient, family, and care staff
(Dropkin et al., 1983). Head and neck cancer patients

Nystatin 100,000 U
Sugar-Free Oral Suspension

Directions:

1. Trturate nystatin, stevioside 90% powder, potassium
acesulfame, sodium saccharin, xanthan gum, and
sodium benzoate in glass mortar and pestle.

2. Add enough glycerin to make a smooth paste to
eliminate all of the brown bumps from the xantham
gum

3. Add the flavour and peppermint oil if needed.

4 Add purified water. Keep refrigerated. Shelf life 30
days.

Nystatin 100,000 IU
Sugar-Free Oral Suspension

Ingredients:

o Nystatin 6,000,000 U
s Stevioside 90% powder 120 mg
e Potassium Acesulfame 100 mg
& Sodium saccharin 45mg
e Sodium Benzoate 120 mg
e Xanthan gum 120 mg
e Glycerin to make paste

o Raspberry/Tutti Frutti 2ml

e Peppermint oil (if needed) 01-02ml

o Purified water 60 mi

Figure 2.3 Formulation for sugar-free nystatin solution.

nacosiine
nystatin oral
suspension U.S.p.

100,000 units/imL

Figure 2.4 Nystatin popsicles.
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Figure 2.5 Nystatin suspension plus lubricant.

may develop impairments in their physical or
functional ability, affect patient’s social interactions,
and cause psychologic distress. This will affect the
patient’s quality of life. Many instruments have been
developed to assess quality of life in cancer patients
(Kirkova et al., 2006).

Herpes and palliative care

Palliative care patients may have reactivation of her-
petic lesions in the mouth. This can lead to a painful
herpetic stomatitis. A palliative measure is the use of
amixture of Benadryl® suspension with Kaopectate®
at a 50 : 50 dilution painted onto oral lesions. The
use of antivirals such as acyclovir (400mg three
times daily for 5 days) is given to treat herpetic infec-
tions. Herpetic zoster may result in neuropathic pain.
A nonopioid approach to pain relief is the use of pep-
permint oil applied to the lesions (Davies et al., 2002).

Depression and the oral cavity

Within the dying process, patients will frequently
exhibit depression, grief, sadness, and feelings of loss.
The extent of depression is associated with the form
of cancer. Patients with head and neck cancer exhib-
ited greater depression than patients with pancreatic,
breast, or lung cancer (Massie, 2004). This is prob-
ably related to the loss of self-image associated with
head and neck lesions. Depression can be treated
with antidepressants. These include the tricyclic anti-
depressants, selective serotonin reuptake inhibitors

(SSRIs), and monamine oxidase inhibitors (MAOs).
Unfortunately, a major side effect of these medica-
tions is varying degrees of xerostomia.

Depressed palliative care patients may neglect
their oral care. The probable resulting caries and
periodontal disease may cause pain and, thus,
increased pain medications are required. On a social
level, neglect of oral care leads to increased social iso-
lation as loved ones may not want to be near them
due to halitosis. Patients may decide to treat the hal-
itosis by using alcohol-based mouth rinses, which in
turn further increase xerostomia, caries, and
periodontal disease. Patients should be instructed to
use a saline rinse or an alcohol-free mouth rinse.

An important asset to every member of the pallia-
tive care team is the ability to converse with the
patient. This not only improves the level of social
interactions for the patient but may help alleviate their
fears by talking about death and the process of dying.

Caries prevention

The palliative care patient is at high risk for dental
caries because of the many xerogenic medications
prescribed, radiotherapy to the head and neck, dehy-
dration, and a lack of will to perform oral care. Dental
care for these patients should be divided into either
prevention or treatments. Prevention should be
aimed to reduce new decay if possible. Patients can
receive fluoride varnishes and use high-level fluoride
toothpastes. Examples include Duraphat® (Colgate
Pamolive) and PreviDent® 5000 (Colgate Pamolive).
Treatment of carious lesions includes the smoothing
of rough edges and using restorative agents, such as
glass ionomers or amalgam. Glass ionomers are anti-
cariogenic due to their fluoride release but are limited
in a dry mouth (De Gee et al., 1996). The patient
should be given a mouthwash with fluoride to pro-
tect the oral cavity. Agents include ACT® fluoride
rinse (Chattem) or Crest Pro-Health® (Proctor and
Gamble).

Taste disorders

Taste disorders can be seen in 25-50% of palliative
care patients, with xerostomia being of prime etiology
(Tanaka, 2002; Twycross & Lack, 1986). Taste disorders



can be differentiated into dysgeusia (distorted taste),
hypogeusia (reduced taste), or ageusia (total loss of
taste). Altered taste disorders seem to affect women at
a higher rate than men (Ripamonti & Fulfaro, 2004).
Some patients will increase the sugar content of their
diet to improve taste. As taste mediators must be dis-
solved to be sensed by the tongue, rinsing the mouth
with artificial saliva and having moist foods, such as
those with gravy, will increase taste. Zinc deficiency
has been linked to taste disorders; zinc supplementa-
tion (220mg) may improve taste (Tanaka, 2002).

The dentist must strive to ensure that the patient is
free of pain from the oral cavity, and has sufficient
dental function. The dentist should listen to both the
patient and family members to determine the chief
complaint and desired outcomes. The dentist must
provide an oral hygiene plan to nursing staff in order
to provide the best quality of life for the patient.
Treatment suggestions must be tailored to the
patient’s health status. It must be based on reality,
taking into account the patient’s and/or family mem-
ber’s ability to aid in their oral care. The author has
suggested that dental teams use the CARE anagram
to guide comprehensive treatment assessment for
the palliative care patient (Box 2.2):

CARE anagram

Comfort measures
Assessment of changing health and dental status
REality dictating treatment options

Every health professional should maintain an honest,
direct approach when talking with both the patient
and his/her family. It is also important that everyone
on the palliative care team share the same treatment
vision and approach. This can be best attained by
having team meetings at which the members of the
palliative care team discusses the patient and reach a
consensus on treatment.
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Mrs. S. is a 75-year-old woman with incurable breast
cancer with metastasis to bone and lungs. She is
presently on a fentanyl patch (Duragesic®) 75 mg/h for
pain. Her chief complaints are nausea, constipation,
and a dry mouth. Upon the dentist’s arrival to her room,
she is bare-breasted with a fulminating mass over

her left breast. This is a mass that has punctured the
skin and is odorous. She has discomfort from the bed
sheets resting upon her breast. A request for a dental
consultation was issued because of her dry mouth.

The first approach for the treating dentist is to gain
the patient’s trust. The dentist should introduce him or
herself; and explain his or her role in helping to alleviate
some of the patient’s discomfort. The dentist must not
use any body language that may cause embarrassment to
the patient. The dentist should ask Mrs. S. if her mouth
is dry or if she has any pain or discomfort in her mouth.
Mrs. S. states that her mouth is indeed dry. You can
discuss the decision to give her an artificial saliva agent
and water-soluble lubricant to ease her dryness. It is
important to explain the reasons why you are prescribing
these agents. You should ask if you may look into her
mouth. Upon oral examination, you notice that her
tongue and oral cavity are very dry. You ask her if she is
having pain elsewhere in her body. She states that her left
breast and chest are very painful and that she is scared. It
is important for the palliative care dentist to provide care
with a humanistic approach. You hold her hand and state
that you will discuss her pain with her physician.

The following week she begins to complain of
a burning sore mouth. Upon inspection you notice
that she has white plaques over the mucosal tissues
of her cheeks. These are easily removed leaving an
erythemic area. You diagnose this as being a fungal
infection (Candida). You conduct a further review
of her medication list and note the use of systemic
antifungals may affect her midazolam and morphine
(pain medication) blood levels. You decide to treat
her with a nystatin rinse (5ml of 100 0001U four
times daily for 10 days). It is important to provide
encouragement and emotional support.

After 7 days, her fungal infection has resolved. You
continue to visit her, making sure that her mouth is
as moist as possible. After a couple of weeks Mrs. S.
becomes semi-comatose and unresponsive; you use a
Toothette® to spread the water-soluble agents over
her mouth. Mrs. S. dies shortly thereafter. You provide
emotional support to her family.




26

Geriatric Dentistry

Case study 2

Mr. M. is an 83-year-old patient presenting to the
dental clinic with pain in the lower right angle of
the jaw. A radiograph reveals a large radiopaque
lesion, which is confirmed by excisional biopsy to be
squamous cell carcinoma (Fig. 2.6).

Dental management

A family meeting was held and instead of opting
for a surgical resection of the patient’s mandible,
palliative care radiotherapy was used to shrink

the lesion and decrease his pain. Unfortunately
radiotherapy led to the destruction of healthy tissue
which resulted in an oral fistula through the patient’s
cheek (Fig. 2.7). Although the resulting treatment
minimized his discomfort, the resulting lesion
allowed food and medications to exit his mouth
through this fistula. His mouth was continuously
lubricated and cleaned. He died a natural death
after 10 months.

Figure 2.6 Radiograph of jaw (see Case study 2).

| i

Figure 2.7 Oral fistula resulting from radiotherapy (see
Case study 2).

DISCUSSION QUESTIONS

1 Oral care is often overlooked in patients receiving
palliative care. What protocol would you recom-
mend to the healthcare staff for patients for
routine oral care in a palliative care setting?

2 You are asked to provide a dental consultation to a
patient in hospice who is complaining of a burning
mouth after several rounds of radiation therapy.
How would you approach the situation? What
would you discuss with the patient? What would
you discuss with the healthcare staff?
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In 2010, Americans aged 65 and older numbered
over 40 million (approximately 13% of the US
population). Since 2000, this age group has increased
almost twice as fast as those aged under 65. By 2030,
20% of the US population is expected to be over the
age of 65. The fastest growing age groups of
Americans are those over the age of 85. From 2010
to 2020, this population will increase 19%, more
than any other age group. This growth of the older
adult population has been spurred by the aging of
the baby boomers and the increased longevity of
the elderly due to improved medical care, more
availability of community services, and improved
quality of care in long-term living facilities (US
Department of Health and Human Services, 2011).
As mentioned in previous chapters, growth in
the elderly population is growing at an astounding
rate. This growth impacts present and future
housing markets through development of more
living communities that cater to seniors’ lifestyles
and values. Housing options for the elderly include:
(a) independent living/age in place (including
unassisted elderly communities); (b) shared housing;
(c) assisted living facilities; (d) board and care

facilities; (e) continuous care communities; and
(f) nursing homes. This chapter will highlight the
various options for living facilities for the elderly,
describe factors to consider when choosing a
particular arrangement, and explain why people
prefer certain arrangements over others. Under-
standing these available options prior to time of
immediate need will help seniors and their family
members make informed decisions for future living
arrangements.

According to the 2010 US Census Bureau Report,
22% of Americans aged 65 and over currently live
alone, 63% live with a spouse, 13% live with other
relatives, and 2% live with nonrelative caregivers, in
self-owned, single-family, detached houses in mixed-
age, higher-income neighborhoods. Three-fourths of
the elderly live in metropolitan areas, with a majority
living in the suburbs (US Census Bureau, 2010).
Living arrangement choices are affected by multiple
factors, including preference, proximity to family,
cost, need for medical care, desire for more social
interaction, etc. However, fragility, or the need for
assistance to perform Activities of Daily Living
(ADLs), usually determines which living situation
is the best option. The six ADLs assessed when
determining level of independence are: (a) walking;
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E  Percent of respondents who agreed with the
statement “I'd like to Stay in my Home and Never Move”
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Figure 3.1 Summary of the results of an American
Association of Retired Persons’ survey on seniors’ choices
for living arrangements. From Hobbs and Damon (1996).

(b) dressing; (c) bathing, personal hygiene; (e) eating;
(f) getting in and out of bed; and (g) toileting.
Failure to independently perform any of these ADLs
increases fragility (McDowell & Newell, 1996).
Additionally, Instrumental Activities of Daily Living
(IADLs), including, but not limited to, ability to inde-
pendently perform housework, prepare meals, shop
for groceries, use the telephone or other technology,
take medications, manage finances, or use transpor-
tation within the community, are not necessary for
fundamental functions that can be supplemented
with assistance from family, friends, or outside
agencies to enable the individual to live indepen-
dently in a community (Bookman et al, 2007;
McDowell & Newell, 1996; Schafer, 1999). IADLs
can also be helpful in deciding which living
arrangement option is best, and failures in ability
to independently perform IADLs could potentially
be overcome with in-home services.

Most people believe seniors’ living arrangements
of choice are assisted living communities. However,
almost 90% of people aged 65-74, and over 95% of
people aged 85 and older would rather stay in their
homes. Figure 3.1 summarizes the results of a 1996
American Association of Retired Persons’ (AARP)
survey on seniors’ choices for living arrangements
(AARP, 1996).

Knowing these statistics, seniors and their family
members must consider home design, level of needed

care, the seniors’ desires, and cost when choosing the
appropriate living arrangement for themselves or
loved ones. Below, are descriptions of living arrange-
ment options for seniors to consider.

Independent living/age in place

Building or designing a home that is modifiable as
ADLs levels deteriorate is an ideal choice for those
seniors who plan to age in place. This design
requires preplanning a single-story building to
include minimal outside grade and stairs for access,
wider door openings for wheelchair passage, and/
or creating a bedroom with a full bath off the main
living area. If the home was not selected or designed
for future needs, simple alterations in an existing
home may allow the senior to stay at home for
many more years. As the senior’s ADLs and IADLs
levels deteriorate, they can implement various
home care options. These options include: (a) home
management assistance (assistance with household
chores and shopping); (b) home meal delivery
(e.g. Meals on Wheels); (c) personal nonmedical
assistance (assistance with ADLs); (d) personal med-
ical assistance (home health aide); and (e) licensed
home health care (registered nurse, physical ther-
apists, and occupational therapists). A rapidly
growing profession, geriatric care managers, spe-
cializes in assessing living arrangements for the
elderly and can give objective recommendations.
Services provided include conducting home care
assessments (recommendations to meet resident’s
needs), conducting interviews to hire and manage
home health care, providing counsel on legal
issues, determining fragility, recommending best
housing options; and transition support for seniors
and their family members.

Geriatric care manager agencies are often expen-
sive for seniors not enrolled in a senior managed
care organization (SCO). The monthly cost of
retaining a geriatric care manager agency is in
addition to the cost of the required service per-
sonnel. SCOs are managed care groups for Medicaid
recipients who receive a capitated payment per
individual per month to manage all the enrollees
healthcare needs — acute, chronic, inpatient, and
outpatient.
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Congregate housing/retirement
communities

Ambulatory seniors who can perform most of their
ADLs but desire more social interaction should con-
sider congregate housing or retirement communities.
Often, these communities provide a variety of social
and recreational activities for their residents. Seniors
live in their own apartment units, share some meals
in a central dining room, and are eligible to receive
some housekeeping services (Fig. 3.2). Typically,
these communities do not require entrance fees.
Some of them, however, receive public subsidies that
help keep rental fees down. Therefore, rental fees
vary widely, and meals and other services may cost
extra. Unfortunately, many of these facilities have
years long waiting lists and stringent income require-
ments, catering to lower income individuals.

The option to stay at home may become unreason-
able due to a medical complexity, physical fragility, or
the development of a disability. In 2010, 37% of older
persons reported some type of disability (i.e., loss of
function in the following areas: hearing, vision, cog-
nition, ambulation, self-care, or independent living).
Although some of these disabilities may be relatively
insignificant, others could force seniors into some
form of assisted living (US Department of Health and
Human Services, 2011). Typically, a spouse, family
member, physician, or other trusted source deter-
mines the need for changing the living arrangement

@)

from independent to assisted living. Sometimes the
other party (spouse, family member, clergy, etc.) may
realize the need for a change in living arrangements
before the senior does. This can often lead to discus-
sions between and among the parties over an
extended period of time before a transition can be
made. As shown in Fig. 3.1, almost all older adults
would like to stay in their homes forever and never
move.

Assisted living

Assisted living residences are aimed at helping residents
remain as self-sufficient as possible with the assurance
of assistance with ADLs when needed. Typically, resi-
dents are provided board (either as a single room or an
apartment with a small kitchen), meals, personal care
and support, social activities (Table 3.1), 24-hour super-
vision and, in some facilities, health services. Residents
in these facilities pay regular monthly rent for room
and board plus additional fees for the services they
receive. Assisted living facilities offer residents an
advantage over other living arrangements, as they offer
different levels of care as needs change. Because each
state decides how they are licensed, assisted living facil-
ities vary from state to state and may also vary in size,
appearance, cost, and services offered or regulated by
the federal government. Board and care homes could
also be placed under this category (AARP, 1996).

Figure 3.2 (a,b) Theresa Dewar, aged 83, leaving her unassisted living facility to move to a nursing home with the help of

Lois Halligan.
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Table 3.1 Sample of week’s activities in an assisted living facility

Sunday Monday Tuesday Wednesday  Thursday Friday Saturday
9:30 AM Chair 9:30 AM Chair  9:30 AM 9:30 AM Chair 9:30 AM 9:30 AM Chair
fitness fitness Chair fitness fitness Chair fitness fitness
11:00 AM 10:00 AM 1:00 PM 11:00 AM Special 11:00 AM 11:00 AM Trivial
Church: Bible study Crazy Eights music Coffee, tea, Pursuit
Meadow and party
Creek First
Baptist Church
3:30 PM Super  3:30 PM 2:30 PM Bingo  3:00 PM 3:30 PM Bingo 3:30 PM
Bowl party Blackout bingo Bingo Bingo

6:00 PM Movie night

Board and care home

Board and care homes are considered a smaller ver-
sion of an assisted living arrangement, and are an
attractive option for seniors who need some
assistance. Residents are provided nonmedical custo-
dial care in various facilities, including a single family
residence, a retirement residence, or in any appro-
priate care facility. These residences provide a private
or shared room, meals, and help seniors with daily
activities. They are not always licensed, however,
and are, therefore, not always monitored by local
authorities. In some states, board and care homes
can provide nursing services, but they are not med-
ical facilities. More than 90% of board and care
homes are licensed for six or fewer residents housed
in a private residential home setting (AARP, 1996).

Continuing care retirement
communities

These facilities are designed to meet the changing
needs of older people by providing a variety of
housing options and services on the same campus
(Fig. 3.3). Residents might initially live indepen-
dently in an apartment and then move to an assisted
living unit as assistance with daily activities are
needed. A nursing unit is also available on-site for
when skilled nursing care is needed. The average
entrance fee for each unit ranges from $160 000 to
$600 000, based on size and amenities, and is used to
pay for resident care, facility maintenance, and oper-
ations. Charges can range from $2500 to $5400, but

(b)

Figure 3.3 (a,b) Photographs from McMinnville, Oregon
Continuing Care Retirement Community.

may increase as needs change (US Government
Accountability Office, 2010). Some contacts allow
for some or all entrance fees to be returned to bene-
ficiaries when resident dies.
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This option is most often used by higher-income
individuals who afford the entrance fee by selling
their home and using the proceeds to pay this expen-
sive fee. Some continuing care retirement commu-
nities have dementia units so residents can transition
through all potential phases of need in one location.

Typically, residents are offered three contract options:
1 Life care or extended contract: Most expensive,

but offers unlimited care without additional charges.
2 Modified contract: Offers defined set of services

for a limited length of time. When time is expired,

services can be obtained for higher monthly fees.
3 Fee-for-service contract: Enrollment fee is

reduced, nursing care is paid on as needed basis.

Nursing homes

Nursing home residents are among the frailest
Americans. In 2005, nearly half of all residents had
dementia, and more than half were confined to a bed
or wheelchair (AARP, 2007; Harrington et al., 2006)
These residences offer room, board, assistance with
daily living activities, and skilled nursing care for
both short- and long-term care (Fig. 3.4).

In 2013, the median cost for a private room in a
nursing home was $230 per day ($83 950 per year)
(Table 3.2). For a semi-private room, usually a room
shared with a curtain or other partition between the

Table 3.2 Comparison and cost of different living options”

beds, the average cost was $207 per day ($75 555 per
year) (Genworth, 2013). The number of nursing
home stays has increased since 2000. This growth is
because of increasing use for short-term respite care
and post-acute care. Because of reimbursement pro-
visions and limitations under Medicare, patients are
discharged from hospitals “quicker and sicker” than
in the past. They need an intermediate level of care
and supervision before they are able to return home.
In 2005, total nursing home stays in Medicare- and
Medicaid-certified facilities reached 3.2 million, up
from 3.0 million in 2000 (CMS, 2006).

Figure 3.4 Theresa Dewar now in her new Florida nursing
home.

Care type Median daily cost ($) Median Payment options Advanced fee? Respite care?
monthly cost ($)
Home care 65 1950 Private/Medicare/ No No
Medicaid via home
health aid
Assisted living 115 3450 Mostly private, some Some can be Yes
Medicaid high
Board and care homes Variable based on service 1500-3000 Private. Some Medicaid No Some
Nursing home (double 207 6210 Private, Medicare, No Yes
occupancy) Medicaid
Nursing home (single 230 6900 Private, Medicare, No Yes
occupancy) Medicaid
Continuous care Variable based on service 2500-5400 Private Yes, very No
communities expensive

*From Genworth (2013).
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Projecting future trends is difficult, since nursing
home use is driven by care preferences, as well as
life expectancy and disability trends. Current esti-
mates suggest that 35% of Americans who turned
65 by 2005 will need some nursing home care in
their lifetime, 18% will live in a nursing home for
at least 1 year, and 5% for at least 5 years (AARP,
2007; Kemper et al., 2005). Women, with longer
life expectancy and higher rates of disability and
widowhood, are more likely than men to need
nursing home care, and their stays will be lengthy
(CMS, 2006).

Most adults buy all types of insurance (home, car,
health, and now we even have even pet insurance).
But when it comes to long-term health care, which
potentially could be most devastating, relatively few
sign up. Low participation in long-term care insur-
ance (LTC or LTCI) is due to its high cost. It’s an insur-
ance product that provides for the cost of long-term
care long beyond what standard health insurance
covers. Generally it covers the full spectrum of
care from home assistance to nursing home and
Alzheimer’s facilities, and everything in-between.
Premium costs can be pricy, especially if the person
waits until retirement age to purchase. Rates are
determined by six main factors: age, benefit, how
long the benefits pay, elimination period, inflation
protection, and the health rating.

The ultimate decision for elderly living arrange-
ments will remain a very personal one based on
multiple factors, including: ability to perform ADLs,
presence of a surviving spouse, location preference,
support systems, social requirements, and economic
realities. Understanding the services that each
living arrangement option provides, as well as
consideration of the above factors, help seniors and
their family members choose the home that best
suits their needs.

Mrs. Winslow was a 70-year-old very independent
widow who lived in a 3500-square foot home in
Sarasota, Florida. The master bedroom was on

the second floor and the home and surrounding
landscaping had become difficult to live in, maintain, or
modify. At that time she was very healthy with no issues
with ADLs. Knowing that this home would eventually
become impossible to stay in, she elected to move into
a single-story unassisted senior living facility that could
have minor modifications to increase her personal
safety. Thirteen years later, her health and ambulation
deteriorated to a point where something needed to be
done. Consideration was made to sell the home and
use the proceeds to move into an assisted living facility
or continuing care retirement community. Realizing,
because of personal (her independent nature) and
financially realities, neither of these options were viable,
the decision was made to purchase a home-health
monitor that she could use in an emergency. Presently,
she is 83-years-old and lives a very independent
lifestyle. The family continues to monitor the situation
and hope to allow her to age in place. If required, they
will provide delivered meals and home health care.

Mrs. Sanchez was a 75-year-old widow who had

lived in a 3000 square foot home in Texas. Her adult
daughter and son-in-law lived three miles away in the
same community and visited her once a day to check
on her regarding safety and nutrition, as well as provide
companionship, and make sure her needs were being
met. Over a period of 2 years, the family noticed a
deterioration in her memory and cognition. Then, while
on a visit, her daughter realized the stove had been

left on all day, with a pot of boiling water over the
burner, and her mother was placing deodorant on her
face instead of face cream. The daughter discussed the
situation with her sister, who was located in another
state, and other family members. The sisters decided to
have their mother tested for Alzheimer’s disease. After
positive results and their concerns of safety for their
mother, the daughters decided to move their mother
into an assisted living community with an Alzheimer’s
unit and sell her house. She lived a very fulfilling life in
the facility and passed away five years later secondary
due to complications of a orthopedic injury.




You and your siblings are becoming concerned
about your mother living independently. One of
you lives in Massachusetts, one in Colorado, and
one in Arizona. None of you is close enough
geographically to respond in a timely manner if an
untoward event occurs. Create a matrix of variables
to help you evaluate various assisted living facilities
in your respective areas. How will you make a
decision on what is best for your mother? How will
you discuss this matter with her?

Financing long-term care for an older adult is a
concern for a growing number of baby-boomers:
for their parents as well as planning ahead for their
own future needs. Investigate long-term care
insurance options and compare and contrast the
benefits and costs of several programs. Which, if
any, seem feasible for you? Which, if any, would
you recommend?

Where do most seniors wish to live? Why do you
think that is?

What is the easiest way to allow someone to age in
place?

What is the greatest benefit of continuing care
retirement communities?
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Conclusions from psychology literature form the basis
for today’s general awareness of a continuum of rela-
tionships beginning with knowledge and extending to
attitudes and then to behavior (Ajzen & Fishbein, 1977;
Allport, 1954). 1t is plausible, therefore, that a certain
level of knowledge about older adults is important for
generating attitudes which can lead to the provision of
optimal care for this population. It is also important
that a relatively simple tool help to distinguish fact from
fiction, and truth from myth about aging and older
adults. In this chapter the methods by which the level
of knowledge about geriatrics has been assessed and
interpreted will be examined. Also, the extent to which
the level of knowledge about older adults relates to the
level of care for this population will be discussed.

Several tests have been developed to assess the
knowledge of healthcare professionals about older
adults (International Academic Nursing Alliance, 2010;
Ming et al., 2004; Palmore, 1977; Towner, 2006).
Palmore’s Facts on Aging Quiz (FAQ) has been used
widely in surveys of dental professionals as well as
other health professionals and it is discussed here in
some detail (Table 4.1).

After several early efforts to assess knowledge
about geriatrics (Golde & Kogan, 1959; Kogan, 1961;
Tuckerman & Lorge, 1952), Palmore’s FAQ became
the first attempt to incorporate elements that were
evidence-based and which sought to avoid responses
based on attitudes and suppositions. It is likely the
most widely used assessment instrument currently; a
literature search by the author utilizing PubMed®
and Medline® revealed 207 citations.

In 1980, Palmore himself reviewed findings of
25 studies using the FAQ and reported that training
in gerontology usually resulted in higher scores
(Palmore, 1980). However, also in 1980, Miller and
Dodder suggested, in a critical review, that unin-
tended bias was inherent in the wording of several of
the FAQ items used in the instrument that Palmore
developed (Miller & Dodder, 1980).

In 1981 Palmore published a revision of the first
FAQ (FAQl), termed FAQ2, which included more
content on social aspects of behaviors of the population
(Palmore, 1981). Lusk and others, in a detailed analysis
of content of both studies, reported that the correlation
between the two was low (r=0.04) and Cronbach’s
alpha, which reflects the internal validity of the quiz
items, was just 0.45 for FAQ1 and 0.32 for FAQ2 (Lusk
et al., 1995) [A good score on the scale for Cronbach’s
alpha would be >0.70 (George & Mallory, 2003).]

Although other modifications of FAQ1 have fol-
lowed, it appears that most applications since have
utilized the original. In 2008, Unwin and colleagues
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Directions: Circle “T” for true or “F” for false

(NOTE: For odd numbered questions, the answers are FALSE; for even questions, the answers are TRUE)

Question

The majority of old people (past age 65) are senile (i.e., defective memory, disoriented, or demented)
All five senses tend to decline in old age

Most old people have no interest in, or capacity for, sexual relations

Lung capacity tends to decline in old age

The majority of old people feel miserable most of the time

Physical strength tends to decline in old age

At least one-tenth of the aged are living in long-stay institutions (i.e., nursing homes, mental

hospitals, homes for the aged, etc.)

Aged drivers have fewer accidents per person than drivers under age 65

Most older workers cannot work as effectively as younger workers

About 80% of the aged are healthy enough to carry out their normal activities

Most old people are set in their ways and unable to change

Old people usually take longer to learn something new

It is almost impossible for most old people to learn something new

The reaction time of most old people tends to be slower than reaction time of younger people
In general, most old people are pretty much alike

The majority of old people are seldom bored

The majority of old people are socially isolated and lonely

Older workers have fewer accidents than younger workers

Over 15% of the US population are now age 65 or over

Most medical practitioners tend to give low priority to the aged

The majority of older people have incomes below the poverty level (as defined by the federal

government)

The majority of old people are working or would like to have some kind of work to do (including

housework and volunteer work)

Older people tend to become more religious as they age

The majority of old people are seldom irritated or angry

The health and socioeconomic status of older people (compared to younger people) in the
year 2000 (or 2020) will probably be about the same as now

From Palmore (1977).

reported the FAQ1 results of 428 medical students at
the Uniformed Services University (Unwin et al.,
2008). The average score on the FAQI1 in this study
was 15.0+2.0 out of 25; this is very similar to the
proportion of correct answers in the original report
(60%). Results overall indicate that some of the inac-
curate negative perceptions about older adults have
persisted and even worsened over the past 30 years.

The level of knowledge, using FAQ1, about geriat-
rics and aging among dental health students and pro-
viders has been assessed and reported previously

(Friedman & Brecknock, 2003; Kiyak & Brudvik, 1982;
Wood & Mulligan, 2000). The following new data adds
to these reports.

From 1986 through 2010, FAQ1 was administered to
all of the 413 incoming dental residents who were
matriculating in the Advanced Education in General
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Dentistry (AEGD) program in the Division of General
Dentistry at the Eastman Institute for Oral Health in
Rochester, New York from 1986 to 2010. Of these,
222 were graduates of North American dental
schools and 191 were graduates of schools in Asia,
Europe, or South America. Sixty-one countries were
represented among the residents.

Most residents were recent dental school graduates
but a few had other postdoctoral education or had
been engaged in clinical practice. Throughout the
period of the study (1986-2010) the quiz was admin-
istered, during a class of the Orientation Summer
Lecture Series, by the same instructor. Residents
were instructed to answer each question to the best
of their knowledge and regardless of the country of
their training, and at a relaxed pace. Mean time to
complete the quiz was approximately 12 minutes.

Overall mean scores for the entire study period by
country of training and gender are displayed in
Tables 4.2 and 4.3.

Graduates of dental schools in North America had
slightly higher scores than graduates from other coun-
tries. Among all graduates, males scored slightly higher.

During the study period (1986-2010) the number
and variety of opportunities for education in geriat-
rics and gerontology for dental health professionals
have increased significantly internationally (Bullock
et al., 2010; Ettinger, 2010; Hebling et al., 2007;

Mean Facts on Aging Quiz scores by country
of training

Country of training Overall mean scores (SD)

16.74 (2.69)"
15.83 (2.62)

North America (N=222)
Asia, Europe, South America
(N=191)

"P<0.005

Mean Facts on Aging Quiz scores by gender

Gender of graduates Overall mean scores (SD)

16.52 (2.70)"
15.44 (2.62)

Males (N=256)
Females (N=157)

"P<0.001

Changes in Facts on Aging Quiz scores with
time by selected variables

Selected variable P value
Greater percent of population>age 65 0.001
Higher life expectancy 0.110
Higher literacy rate 0.001
Higher % GDP for education 0.001

GDP, gross domestic product

Kossioni et al., 2009; Mohammad et al., 2003; Shah,
2005). However, analysis of variance (ANOVA) of
mean scores across the entire period of 25 years
revealed no significant change. ANOVA was also
used to explore the possible roles of four demo-
graphic and socioeconomic variables with time in
students’ country of training. The FAQ scores with
time. Results are displayed in Table 4.4.

The face validity of a positive relationship between
results of tests of knowledge about older adults and
good geriatric care seems logical. However, although
scores on the FAQ have not improved with time, cor-
relating evidence that the performance of geriatric
oral health professionals has not improved is lacking.
Rather, available studies suggest that it is properly
designed clinical experiences rather than general
knowledge about the population that has led to the
greatest changes in attitudes and improvements in
the effectiveness of oral healthcare providers (Devlin
et al., 1994; Kiyak & Brudvik, 1992; MacEntee et al.,
2005; Nochajski et al., 2011).

Planning for the future of education in dental geri-
atrics may benefit from considering the data pre-
sented in this chapter.

As the older adult population continues to grow, the
knowledge, attitudes, and behaviors of all health pro-
fessionals towards the aging population becomes



increasingly important. The Palmore FAQ is a simple
instrument to help educators and practicing health
professionals assess their knowledge and attitudes
towards elders. Evidence shows that creating positive
learning experiences and environments in learning
about and treating senior citizens is critically important
in developing healthcare professionals who treat elders
with the respect and understanding that they deserve.

What is the test most widely used for assessing
knowledge about geriatrics among health
professionals?
Why is general knowledge about the population of
older adults thought to be important for health
professionals?
According to results from the FAQ over time, has
knowledge about geriatrics among dental health
professionals increased, stayed about the same, or
decreased?
According to results from the FAQ over time, has
knowledge about geriatrics among “nondental”
health professionals increased, stayed about the
same, or decreased?
Among dental professional trainees which type of
educational content appears to be most positively
related to later caring for more older adults:

clinical

didactic
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Helen Keller is credited with noting that blindness cuts us off from things, but deafness cuts us off from
people.

Mrs. Gonzalez

Today is Mrs. Gonzalez's first visit to your dental practice, and she is hoping to establish her care with you. She heard
about you from her daughter-in-law. She is 78 years old, newly widowed, and has recently moved to a 55+ community.
Mrs. Gonzalez was dropped off at the dental office by the community van that services senior citizens and takes her

to appointments. She uses a walker and struggles a bit walking up the small set of stairs at the front door of the office
building. She climbs the stairs slowly, using the one railing for support. At the top of the stairs, she has a hard time
opening the large glass door, as it is too heavy for her to open. She knocks on the glass as there is no doorbell, and is
eventually able to get into the building.

From the entry door, she walks down a short, carpeted, brightly lit hallway to your practice. As she enters, she attracts
the attention of others in the waiting area as she needs assistance opening the door to the practice. The newly renovated,
dimly lighted waiting area is designed to be inviting and calming, with soft, subtle colors used throughout the space. At
the receptionist desk, Mrs. Gonzalez is handed a clipboard and pen and told to fill out three pages of forms and to return
them when she is done. The top form is a light photocopy, written with small typeface.

Mrs. Gonzalez goes to a padded chair with arms, and completes the forms as best she can, leaving many questions
unanswered. She returns the forms to the receptionist who glances at them and tells her you are running late and will see
her as soon as possible. Mrs. Gonzalez is concerned about the time because her pre-arranged community van return ride
is coming in 90 minutes to pick her up, and she doesn’t know how to contact the driver.

When it is her turn to be seen, the dental assistant calls her name in the waiting area but Mrs. Gonzalez did not initially
hear her as the television was playing in the waiting area. When she hears her name, she has a difficult time getting out
of the chair, and the dental assistant tells her to go to the blue room down the hall.

The clinical areas are brightly lighted, compared to the waiting area. Mrs. Gonzalez walks down the hall toward the
operatories, but is unsure which room to enter. She is directed to sit in the dental chair, and the assistant places her
walker in the hallway so it is out of the way.

As you enter the operatory, the assistant whispers to you that the patient has some problems because she seems: (a)
slow, (b) didn't complete the medical history, and (c) ignored her when she was called in the waiting room.

You enter the operatory, introduce yourself to the patient and begin to review her medical history forms. The patient
wants to know when you will be finished. What do you do?

(Continued)

Geriatric Dentistry: Caring for Our Aging Population, First Edition. Edited by Paula K. Friedman.
© 2014 John Wiley & Sons, Inc. Published 2014 by John Wiley & Sons, Inc.
Companion website: www.wiley.com/go/friedman/geriatricdentistry
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Case study questions

Can you identify any areas of concern in the scenario?
If so, which conditions are concerns?

Does the scenario seem familiar? Does this resemble your practice?

How could this scenario be designed to better accommodate older patients?
How might this have played out if the office were more appropriate for an older adult population?

As the population of older adults increases, dental
practitioners will be challenged by having more older
adults with impairments in their practice. A senior-
friendly dental practice makes good business sense.
Healthcare offices that accommodate the physical
and emotional needs of a wide range of individuals
demonstrate an awareness of patient concerns and
safety issues. Having a good office design, utilizing
appropriate lighting, and having appropriate seating
help patients and staff negotiate the space with ease
and confidence. Understanding that the “office”
extends beyond the walls to include the lighting, the
patient forms, and the building entrance, hallways,
walkways, stairwells, and parking lot are important
concepts when considering the patient’s comfort and
overall experience.

The atmosphere that an office projects originates
from its physical design and can affect the interactions
of patients with staff and doctors. In this chapter we
will provide design recommendations to aid in your
interactions with and care of older adults. From the
first telephone contact to the time when they pay
their bill, there are multiple opportunities to enhance
the communication and quality of experiences of
everyone involved. Positive interactions lead to valued
patient experiences and positive clinical outcomes.

From today to 2030, older adults will continue to
dominate the growth of the population as 10 000
people turn 65 every day (Pew Research Center,
2010). With this ever-increasing population of older
adults, ensuring that healthcare offices are accessible
and user friendly to all ages makes sense from a
business and safety perspective. A senior-friendly
office can reduce patient and provider stress as well
as ensuring an appropriate environment for all.
Environments designed for older adults can be

achieved with ease and without much fuss or
expenditure, and perhaps most importantly, they are
welcomed by all age groups.

As a result of age-related changes and the proba-
bility of having one or more chronic diseases, older
adults are often challenged by their environment.
The American with Disabilities Act (ADA) of 1990
requires healthcare facilities meet specific construction
standards (Department of Justice, 2014). The 2010
ADA Standards set a minimum scope and technical
requirements for newly designed and constructed or
altered state and local government facilities, public
accommodations, and commercial facilities. These
facilities must be readily accessible to, and usable by,
individuals with disabilities. The newly revised stan-
dards address all aspects of design, from restrooms to
parking lot spaces (Department of Justice, 2010).
Adoption of the 2010 Standards establishes a revised
reference point for any planned construction or ren-
ovations. The referenced web site highlights the
changes between the 1990 and 2010 standard
(Department of Justice, 2011). The 2010 rule became
effective on March 15, 2011 and by March 15, 2012,
compliance with this Standards is required for new
construction and alterations (Department of Justice,
2011). When planning major renovations to an office
space consider using an architect familiar with
designing healthcare spaces and the law to ensure the
office is compliant, comfortable, and efficient for all.

Hearing loss and vision changes are frequent occur-
rences for older adults and can affect almost every
interaction they have with professionals. Between
1999 and 2006, sensory impairments were identified
as a significant issue for older adults, with one out of



six Americans having impaired vision, and one out
of four having impaired hearing (Dillon et al., 2010).
Vision and hearing impairments increase with age,
often doubling in those aged 80+ compared with per-
sons aged 70-79. Addressing these issues through
practice strategies and design modifications will
enable your office to provide a user friendly and safe
environment that allows patients to maintain their
independence and self-esteem. Satisfied patients are
return customers and are more likely to refer others
to your practice.

By taking a closer look at some of these common
issues it will be easier to understand the design
suggestions.

Vision is defined as a combination of visual acuity,
color sense, the ability to distinguish contrasts and the
ability to evaluate the location of objects in the envi-
ronment (Orr, 1998). Age-related eye diseases and
vision loss are very common in older adults and often
overlooked by individuals, caregivers, and healthcare
providers. After age 40, age-related visual changes
are almost universal, with a decline in the normal
functions of the eyes and an increase in eye disorders.
In 2008, 15% of males and 19.4% of females aged
65+ years, and 28% of those aged 85+ reported hav-
ing trouble seeing (Federal Interagency Forum on
Aging Related Statistics, 2010). The most common
age-related eye diseases or conditions are presbyopia,
cataracts, age-related macular degeneration (AMD),
glaucoma, and diabetic retinopathy (National Eye
Health Education, 2007). These and other conditions
will be described and discussed later in this chapter.
Visual impairments can be the result of a combination
of diseases, that is a patient may have a combination
of several conditions causing total vision loss. Visual
impairments interfere with an individual’s ability to
live independently — including, but not limited to,
completing their daily activities such as dressing,
effective oral care, and traveling to the dental office.
Since the incidence of vision loss increases with
age, visual impairments are an increasing concern
for those providing care to older adults. Due to age-
related changes, attention to environmental condi-
tions — such as having adequate lighting, eliminating
glare from a shiny floor, and using color contrast —
are significant issues that need to be addressed for
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improved visual functioning and comfort of older
adults (Orr, 1998).

Although many age-related eye changes are cor-
rectable, visual acuity (sharpness of vision) often
declines in older adults. The pupils of a 60 year old
are about one third the size of a 20 year old, and react
slower in response to rapid changes in light. With age,
the lens becomes yellowed, less flexible, and slightly
cloudy; the cornea flattens, becoming less sensitive to
letting light into the eye. Additionally, there is
decreased transparency of the lens, which reduces the
ability of the eye to receive short wavelength colors
such as blue and violet. The aged lens filters the blue
out of the color spectrum, making it harder to ditfer-
entiate between shades of blue, unique colors, and
between colors with similar tone or value. As these
changes occur slowly, most older adults are unaware
that this is happening. Blues are usually the first colors
to appear different to older adults, often looking
greener, while warmer colors like reds and oranges
appear stronger as compared to blues and greens. This
change in vision may be the reason the clothes of
some older adults do not match as they did when they
were younger, or when patients present with stained
or soiled clothing. Patients may not be aware that the
clothes don’t match, are stained, or soiled.

As the result of having a decreased blood supply in
the eye of older adults, the retina becomes less
functional resulting in decreased spatial discrimi-
nation, black and white contrast challenges, and
reduced flicker sensitivity. These changes impair
one’s ability to tolerate glare and to adapt to sharp
changes of light. A decline in accommodation also
results as the lens hardens and there is a decrease in
muscle tone. In general, older adults need more light
to see than younger adults, and those aged 80+
require 10 times more light to read than the average
25 year old. One example of this change can be
observed when older diners use small flashlights to
read the menu in dimly lighted restaurants.

Presbyopia, a common age-related eye change, is the
result of a progressive change in the optic com-
partment, where the lens becomes less elastic.
Presbyopia is the result of the eye’s decreasing capacity
to focus at close range, or loss of accommodation.
Presbyopia also affects one’s ability to read small print,



46  Geriatric Dentistry

(a)

(b)

Figure 5.1 Example of vision affected by cataracts (a) as compared to normal (b). Courtesy of Lighthouse International (2014).

see well in dim lighting, and to differentiate colors.
Often times, individuals with presbyopia compensate
for this visual loss by holding reading materials at a
longer distance than usual; however, eventually,
reading glasses or multifocal contact lenses or correc-
tive surgery is needed. Because it occurs gradually
over time, most individuals do not notice a visual loss
until after age 40. By age 55, most people require cor-
rective lenses or “readers” that magnity the visual field
for reading or up-close work.

Reading is a joy of many older adults, but due to
print size, lack of contrast, and the availability of
adequate lighting, many have difficulty reading
newspapers, magazines, and books. From a health-
care provider’s perspective, this challenge can impact
the health of patients due to a decreased ability to
read medication labels, follow home-care instruc-
tions, read the small print on your business card, or
visualize oral hygiene. Even reading food labels and
preparation instructions on packages can be chal-
lenging. This decrease or loss of vision can affect
quality of life for the older adults in many ways.

Cataracts

Cataracts are a clouding or opacity of the lens of the
eye, and can range from a small to a diffuse area.
Cataracts develop slowly over time in all older adults.

Like most age-related changes, cataracts are usually
not treated until a severe decline has occurred. As
cataracts develop, the opacity of the lens causes light
to scatter resulting in decreased visual acuity . Colors
appear faded, night vision is poor, and glare is often
experienced from sunlight, streetlights, and head-
lights. Individuals with cataracts have difficulty
seeing in low light levels. Because cataract changes
are insidious (slow-onset), many people do not
realize their visual loss until late in the cataracts’
development. There is no preventive strategy for
cataracts, though once treated, individuals realize
the level of loss they had experienced prior to the
surgery. An example of vision affected by cataracts as
compared to normal is shown in Fig. 5.1.

Glaucoma

Glaucoma is a group of diseases wherein the optic
nerve is damaged as a result of increased pressure
resulting in a visual field loss (Fig. 5.2). It is a chronic,
progressive, degenerative disease that is generally
asymptomatic in its early stages. There are two main
types of glaucoma, with 90% being open-angle or
chronic glaucoma. Other causes of glaucoma include
tumors,
Glaucoma can occur rapidly; it can cause acute pain

advanced cataracts, and inflammation.
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(b)

Example of vision affected by glaucoma (a) as compared to normal (b). Courtesy of Lighthouse International

(2014).

or it can be silent, and if not treated, glaucoma can
cause permanent vision loss or even blindness
(National Eye Institute, 2014c).

Diabetic retinopathy is a common, vascular compli-
cation of diabetes, the result of damage to the blood
vessels in the retina, often caused by poor blood
glucose control (Fig. 5.3). Diabetic retinopathy
damage can take several forms including prolifera-
tion of the blood vessels on the retina surface or can
be due to a swelling and leaking of fluid from blood
vessels. Although early treatment can prevent
blindness, diabetic retinopathy often results in vision
loss (National Eye Institute, 2014b).

Age-related macular degeneration (AMD) is an
incurable and progressive retinal disease that can
occur in one or both eyes. It is associated with
increasing age and is the leading cause of low vision,
severe vision loss, and legal blindness for people aged
60+ in the USA (Vision Aware, 2012). As age
increases, the prevalence of AMD increases, ranging
from 10% for those aged 66-74 to 30% for those
aged 75-85 (Maylahn et al., 2012).

Ninety percent of AMD is considered atrophic or
dry, with the remainder identified as neovascular or
wet. Individuals with AMD have a loss of clarity in
the center of the visual field, lose contrast sensitivity
and color perception. People with AMD attempt to
compensate by using their peripheral vision, so that
it appears that they are not looking at the person
with whom they are speaking. AMD interferes with
one’s ability to recognize faces, watch television,
navigate stairs safely, read, drive, and perform daily
tasks (Fig. 5.4) (National Eye Institute, 2014a). Like
other age-related conditions, individuals with AMD
can lose their independence and are challenged in all
settings. Since AMD can progress rapidly, whenever
you are suspicious that a patient is having AMD
symptoms, a prompt referral to an ophthalmologist is
highly recommended.

Hemianopia or hemianopsia develops as the result of
trauma, tumor, or stroke. As a result of damage to the
optic nerve pathway, a partial blindness results leading
to whatis termed a visual-field cut (Fig. 5.5). Individuals
with hemianopsia may ignore the side of the mouth
with the brain damage as they do not perceive its
presence. This condition can lead to the pocketing of
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Figure 5.3 Example of vision affected by diabetic retinopathy (a) as compared to normal (b). Courtesy of Lighthouse
International (2014).

(a) (b)

Figure 5.4 Example of vision affected by age-related macular degeneration (a) as compared to normal (b). Courtesy of
Lighthouse International (2014).
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Figure 5.5 Example of vision affected by hemianopia or hemianopsia (a) as compared to normal (b). Courtesy of

Lighthouse International (2014).

food on the effected side and the oral/dental sequelae
that ensue. Similarly, people who pocket food are at
greater risk of aspiration pneumonia.

Creating a functional senior-friendly office for patients
with vision impairments

Modifying a dental practice to accommodate patients
with vision impairments can have a great effect on
the patients’” overall experience. Changes in vision
can be minimized by using proper lighting throughout
the office and being aware of the needs of the
patients. The accommodations used for those with
low vision or vision impairments can provide a wel-
coming environment for all.

Managing and caring for patients with vision
impairments can be challenging. Each approach
must be individualized to accommodate to the
patient’s visual impairment. Understanding the
patient’s medical history and knowing his or her
specific challenge(s) will assist in the development of
a customized treatment and care plan. Utilizing the
guidelines shown in Box 5.1, below, will optimize
your practice, provide meaningtul care, and result in
appreciative patients.

Hearing loss

Humans can hear sounds at frequencies from about
20 Hz to 20 000 Hz, though most people hear sounds
best at 3000-4000 Hz, where human speech is
centered. With advancing years, sensitivity to high-
frequency sounds usually declines, and can later
involve all sound frequencies. Hearing loss is reported
to be inevitable with advancing years, although the
etiology is unknown.

Older adults often have difficulty in following
the meaning of what is being said in ordinary
conversation. Some older adults with hearing impair-
ments are often unaware of the frequency with
which they misunderstand words. Older adults with
good low frequency hearing can perceive vowels but
are likely to have difficulty with consonant sounds.
As aresult, they often conclude that other people are
not speaking clearly when in reality the problem is
faulty consonant perception resulting from hearing
loss in the high frequency range (Jerger et al., 1995).

In 2008, 42% of males and 30% of females aged
65+ reported having trouble hearing. For those aged
85+, 60% reported having difficulty hearing (Federal
Interagency Forum on Aging Related Statistics,
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Recommended strategies for patients with vision impairments

1 Ask how an individual prefers to be assisted. Some patients appreciate learning about the procedures that are to occur
during the appointment
2 Use a verbal approach to those with severe vision loss. Advise the patient when you are leaving and returning to the room
3 Document strategies used to inform team members and to facilitate future appointments
4 In reading and writing areas, use task lighting with full-spectrum or fluorescent light bulbs
a) Full-spectrum light bulbs provide light that is very close to natural sunlight and help to increase black and white con-
trast and shows other colors in their true hues
5 Task or spot lighting assists with acuity issues and minimizes perceptual confusion that heightened shadows produce
when overall light is increased (Cooper, 1986)
6 Keep clinical areas, restrooms, and hallways well lit:
a) Maintain uniform lighting throughout to avoid shadows
b) Reduce glare by eliminating lighting that reflects off of mirrors or floors
7 Keep magnifying glasses or over-the-counter nonprescription readers available for patients to use so they can indepen-
dently complete health history forms, sign treatment plans, write checks, and enjoy reading materials in your waiting
area
8 Remove obstacles that may be in their walkway, such as scatter rugs, high-pile rugs, electrical cords, or furniture
9 Use adjustable window coverings to adjust natural light and reduce glare
10 Within the operatory reduce sharp contrast between bright and dark areas
11 Use flat paint to reduce the potential glare from semi-gloss paint
12 Use contrast to help patients identify specific objects and switches (e.g., a dark table next to a white wall or a black
switch plate on a white wall).
13 Use contrasting colors to identify:
e door numbers/signs
¢ doorways to walls
e floors to baseboard
¢ knobs to doors
e edges of steps and ramps, stairwells, landing ,and railings
14 Consider signage in Braille for those who use Braille in their daily activities
15 Typeface: The choice of typeface is less important than contrast, type size, weight, and the spacing of the characters:
a) Quirky, unusual, script, and titling typefaces (fonts) are inappropriate in continuous text
b) Although there is no valid research to support the preference for a sans-serif typeface (such as Arial or Helvetica) over
a serif one (such as Times or Century), serif typefaces are regarded as more “readable” in continuous text while
sans-serif fonts are recommended for questionnaires:

Sans-serif typeface Serif typeface

Avrial font Times New Roman font
Calibri font Century font
Helvetica font Book Antigua font

c) Have the medical history forms, appointment cards, and business cards available in large print, such as 14 bold
san-serif fonts

d) Use matt paper when designing any brochures or informational handouts, such as postoperative instructions

e) Use distinct contrast print color to paper color to ease reading. It is the difference between colors that enables people
to discern the colors, not the individual color itself. Figure 5.6 provides examples of good contrast versus poor contrast

2010). With increasing age, people both lose their
ability to hear high frequencies and experience
a decline in the speed of processing speech
information. Although volume is often perceived to

be the problem of older adults with hearing loss,
the hallmark of age-related hearing loss is that
speech is perceived not to be clear, involving prob-
lems with sound and word discrimination.
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Examples of good contrast (left) versus not so
good contrast (right). Courtesy of Lighthouse
International. From Arditi (2014).

Presbycusis or age-related hearing loss is typically
sensorineural, involving the structures in the inner
ear or cochlea and/or the auditory pathways in the
brain. Presbycusis is one of the most common chronic
conditions among older adults, predisposing victims
to a diminished quality of life, increased risk for
social isolation, depression, and a decline in physical
functioning. (Pratt et al., 2009). Presbycusis is pro-
gressive, more common in men than women and
usually develops slowly over time (Jerger et al.,
1995). It involves decreased hearing sensitivity due
to a peripheral cochlear defect and a defect in central
auditory processing. The peripheral component
results in the loss of hearing sensitivity or decreased
signal audibility. Peripheral hearing loss increases
hearing thresholds and distorts sounds. Presbycusis
usually occurs in both ears, though there may be a
significant variation between ears.

Age-related hearing loss is related to genetic factors
and exposure to loud noises. Hearing loss reduces
the range of frequencies a person can hear with ordi-
nary conversation (ranging between 250 and 3000
Hz). The enunciation of many consonants is in the
range of 2000-8000 Hz. Many people with hearing
impairment mishear the consonants of “s, sh, f, v, t,
p, and b,” which are important to understanding
speech (Jerger et al, 1995). For many older adults,
hearing aids and/or assistive devices can alleviate
many of the handicaps of hearing impairment. For
those with peripheral sensory loss, hearing aids
are helpful as they improve the auditability of sounds
often too faint to hear. They function best in
one-to-one conversational situations or in listening
to the radio or television; that is, where there is only
one target sound source and little competing
background noise. Studies have shown that between
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10 and 21% of older hearing-impaired adults own
hearing aids (Jerger et al., 1995).

Many older adults try to hide the fact that they
have difficulty hearing — often due to a denial of the
aging process, fear of serious concern, or acknowl-
edgment that hearing devices “imply” old age. The
rejection of hearing aids is often associated with the
high cost of hearing aids, difficulty in manipulating
the controls, and/or the perception that they call
attention to the handicap (Jerger et al., 1995).

Background noise can complicate listening for many
adults and becomes far more problematic for those
with a hearing impairment. Often, those with hearing
aids cannot effectively separate the speech of the
person from the competing background noise, which
results in confusing sounds, turning off the hearing aid
and, potentially, rejection of the hearing aid.

Recent advances in hearing aid technology include
the use of digitally programmable hearing aids with
circuitry that can reduce background noise or keep
sounds from being over amplified. These technologies
have benefitted most, but not all hearing aid users.

When working with older adults, it is not unusual
to encounter individuals with hearing loss. Just as
there were some recommended strategies for working
with patients with impaired vision, the following
recommmendations are for working with patients
with impaired hearing.

The following list of strategies can help facilitate
communication with individuals with hearing
impairments.

Tailor conversations to the patient’s hearing ability:
ask patient for best route for communication (lip
readings, hearingaid, note writing, or combination);
ask patient which is their better ear, and direct
your communication to that ear.

Periodically confirm that you are understood. You

may need to do this by having the patient repeat

the conversation back to you. Simply asking if you
are understood may illicit a “yes” when this is
actually not the case.

Reduce as much background sound as possible

(e.g., saliva ejector, music, intercom, staff chatter,

running water).

Keep face and lips visible (well-lit) while speaking.

Facial expressions and gestures can be helpful.
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10

11

12

13

Speaking through a mask muffles sounds and
prevents the patient from being able to see your
lips forming the words.

Obtain patient’s attention with light touch or
signal before beginning to speak (e.g., tap
shoulder, lightly touch their arm, or point to self).
Speak clearly, in a low frequency, slightly louder
than usual. Slowing speech slightly improves
clarity and allows for more processing time.
When possible, reduce the use of words starting
with “f, s, t, and p”; and, when using these words,
be sure to enunciate slowly and clearly.

Use simple, short sentences and avoid technical
terms.

Use the tell-show-do approach when using a
new type of instrument — especially those with
vibration.

If the individual does not understand, rephrase
rather than repeat your message.

Be sure you are understood before moving onto
a new topic.

Use written information if communication breaks
down.

Print common questions with yes/no answers
with a large font, laminate the page and keep it
easily accessible. Patients can read and point to
the answer.

14 Keep two dry-erase boards easily accessible; one

for patient and one for dental team.

The following list provides guidelines on manage-

ment of those with hearing aids (not digital).

1 Unless you are trying to identify if a hearing aid is
functional, avoid putting hands next to the hearing
aid as this can produce feedback from the aid and
cause it to squeal or whistle. This is caused by the
amplified sound produced from the hearing aid
going back into the aids microphone, thus getting
reamplified. This does not occur with digital
hearing aids as they can account for the feedback.

2 If someone is wearing a hearing aid, make sure
that it is turned on and operational.

3 The patient may need to turn the hearing aid
off during a procedure because of your closeness
and the office sounds (e.g., handpiece) can be
disturbing.

Also note that, although generally unintentional,

one of the most hurtful responses to a hard-of-hearing

person’s request to repeat something is “never mind,
it’s not important.” This response implies that the
elder isn’t important enough to include/repeat to.

Similarly, when the need to repeat or experiencing

non Sequitur responses occurs, it is important to

remain positive so as not to add to the negative per-
ceptions of older adults.
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Figure 5.7 The two-person transfer. (a) First clinician stands behind the patient. (b) Second clinician initiates the lift. From
the US Department of Health and Human Services (2009).



Although the issues surrounding vision and hearing
impairment are key concepts requiring a profession-
al’s attention, mobility and fall risk are also impor-
tant issues to consider when treating older adults. It
is important to reduce the risk of falls in the office
both to reduce potential liability issues and to ensure
patients remain safe. According to the Centers for
Disease Control and Prevention (CDC), every year
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33% of adults aged 65+ fall. For adults aged 65+ falls
are the most common cause of nonfatal injuries and
hospital admissions for trauma (CDC, 2013).
Sometimes it may be necessary to transfer a patient
from their wheelchair to the dental chair. Resources
and guidance are available from the National Institute
of Dental and Craniofacial Research (https://www.
nidcr.nih.gov). There you can find step by step instruc-
tions regarding patient transfers as reproduced below
(US Department of Health and Human Services, 2009).

Six steps to a safe wheelchair transfer

Step 1: Determine the patient’s needs

Ask the patient or caregiver about:

e Preferred transfer method

e Patient’s ability to help

¢ Use of special padding or a device for collecting urine
¢ Probability of spasms

Step 2: Prepare the dental operatory

Step 3: Prepare the wheelchair

patient in the dental chair and replace the armrest.

Step 5: Position the patient after the transfer

bag. Replace the armrest and footrests.

Reduce the patient’s anxiety by announcing each step of the transfer before it begins

Remove the dental chair armrest or move it out of the transfer area. Relocate the hoses, foot controls, operatory light,
and bracket table from the transfer path. Position the dental chair at the same height as the wheelchair or slightly lower.
Transferring to a lower level minimizes the amount of strength necessary during the lift.

Remove the footrests. Position the wheelchair close to and parallel to the dental chair. Lock the wheels in place and turn the
front casters forward. Remove the wheelchair armrest next to the dental chair. Check for any special padding or equipment.

Step 4: Perform the two-person transfer (Fig. 5.7)

Support the patient while detaching the safety belt. Transfer any special padding or equipment from the wheelchair

to the dental chair. First clinician: Stand behind the patient. Help the patient cross his arms across his chest. Place your
arms under the patient’s upper arms and grasp his wrists. Second clinician: Place both hands under the patient’s lower
thighs. Initiate and lead the lift at a prearranged count (1-2-3-lift). Both clinicians: Using your leg and arm muscles while
bending your back as little as possible, gently lift the patient’s torso and legs at the same time. Securely position the

Center the patient in the dental chair. Reposition the special padding and safety belt as needed for the patient’s comfort.
If a urine-collecting device is used, straighten the tubing and place the bag below the level of the bladder.

Step 6: Transfer from the dental chair to the wheelchair

Position the wheelchair close to and parallel to the dental chair. Lock the wheels in place, turn the casters forward,

and remove the armrest. Raise the dental chair until it is slightly higher than the wheelchair and remove the armrest.
Transfer any special padding. Transfer the patient using the two-person transfer (see step 4). Reposition the patient in the
wheelchair. Attach the safety belt and check the tubing of the urine-collecting device, if there is one, and reposition the

By transferring patients properly you will avoid injury to yourself, your staff and your patients.
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Osteoarthritis or degenerative joint disease
Osteoarthritis (OA) or degenerative joint disease
(DJD) is a progressive pathologic change in the
hyaline cartilage and underlying bone of a joint. It is
the most common type of arthritis. The joints most
commonly affected are knees, hips, hands and the
spine. Osteoarthritis in weight-bearing joints has the
greatest impact on older adults, affecting movement
and the ability to care for themselves.

The prevalence of OA increases with age, with
34% of those aged 65+ and almost 100% of those
aged 80+ effected. Individuals with OA often experi-
ence pain, joint stiffness, swelling, and loss of
function. Although there is no cure for OA, managing
symptoms aids in improving function.

Managing mobility issues

Geriatricians use mobility as an indicator of how well
an older adult thrives. Addressing mobility issues in
the practice enables one to envision how a patient will
physically interact in the environment. Mobility con-
cerns include potential physical barriers that a patient
may encounter in the dental office. There is a fine
line between the office that “complies” and the one
that is welcoming. For instance, if a patient utilizes a
wheelchair, then ramps or elevators and doorways
that can accommodate the wheelchair are needed.
Addressing a patient’s psychologic and physical needs

Figure 5.8 An example of a bad waiting area design for
older patients. This waiting area has deep chairs that are
low to the ground. While there is good ambient light there
is no task lighting for reading. The floors are highly
reflective and will be slippery if they get wet. There is no
place to put down any papers. The only small table has a
plant on it. There is much room for improvement in this
waiting area. Courtesy of Ruth S. Goldblatt.

will ensure space in the waiting room where a person
in a wheelchair can blend in and not be stuck in the
middle of the room ringed by “normal chairs.”

The waiting room is an area of the office that sets
the tone for the visit and is important (Figs 5.8 & 5.9),
just as a staff that is well trained in working with older
adults is important. A warm and welcoming environ-
ment should include chairs that are comfortable and
stable for people to sit. They should be of appropriate
height and have broad arm support. The arms are a
significant part of the chair and should extend a bit

Figure 5.9 An example of a good waiting area design for
older patients. Notice the overhead lighting and the task
lighting. The chairs have arms and although cushioned for
comfort but are not overstuffed and difficult to get up
from. There are no throw rugs and there is emergency
lighting should power be lost. One thing to notice is the
glass table tops that have sharp corners. Either a bumper
around the edge of the table or a rounded edge may be
more friendly to older adults should someone bump into
the table. Courtesy of Michael Dental Care.



beyond the depth of the seat so as to be comfortable
and stable enough to support a person as they sit and
stand. Overstuffed chairs may be welcoming for some
but are a strain for older adults to use.

The following box provides management sugges-
tions that cover many areas of concern for older
adults in your practice — not only vision, hearing,
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and mobility. The suggestions provide ideas that,
while they can be specific, when taken together pro-
vide a common thought pattern when treating older
adults. We consider the overall feeling in an office of
importance, as patients often notice the little things
that make their experience at a doctor’s office much
more pleasant and inviting.

Management strategies for patients with mobility limitations

1 Train staff to safely transfer a patient in and out of the dental chair. Attentive team members allow patients to feel safe

and cared for and not an imposition on the practice.

2 When dependent upon a walker or cane, patients often need to know where that assistive device will be when they are
in the dental chair and many prefer to have their device in their line of vision. Consider placing a small hook nearby so
their cane can be hung and in their sight.

3 When seating or dismissing a patient to the dental chair, raise the chair so the seat is a little higher than their hip joint.
This will help individuals to stand alone to get in and out of the dental chair by themselves. It reduces the rocking often
seen when an older person is trying to stand, and it helps to maintain their dignity.

a) If you do need to assist someone to stand, place your feet in front of the patient’s feet just while they are in the
motion of standing — toe-to-toe, to stabilize them. Your feet will prevent the patient’s from slipping out from under
them while standing.

b) If patient is using a walker with wheels, make sure the brakes are locked as they stand.

¢) Orthostatic hypotension is a common side effect of medications, especially antihypertensives. Make sure the patient
are stable before they start walking. Have them look you in the eye so you know they are stable and comfortable.

4 For those treating many individuals who use wheelchairs, having a wheelchair lift in the office is a useful addition to the
practice.

5 All areas (bathrooms, hallways, and at least one operatory) needs sufficient room to allow wheelchairs and scooters to
enter doorways, turn corners, and turn around.

6 Handrails are needed on ramps longer than six feet and need to be on both sides of ramps and stairs.

7 Stairs and ramps need to be marked with contrasting colored, nonstick treads or paint to help those with visual impair-
ments to distinguish where one step ends and another begins.

8 Use levers rather than doorknobs and faucets, to assist use by those with diminished hand strength.

9 Use grab bars in the restroom, around the toilet.

10 Have an internal alert system in the restroom, for emergency use (e.g., a pull string that sets off an alarm or triggers an
emergency light at the front desk area).

11 Have longer hoses in dental operatory that are accessible to wheelchairs, for patients unable to transfer to the dental
chair.

12 Keep floors clear of water and tubing to reduce fall risks.

13 Waiting room furniture needs to include textures to help provide tactile clues for identification.

a) Avoid upholstery and floor coverings with stripes or checks as they can be visually confusing.

b) Use chairs with broad, stable arms that extend past the seat so that the patient can lean on them when standing or
sitting.

c) Use brightly colored accessories, to create contrast and make furniture easier to locate.

14 Have large print books such as The Reader’s Digest available in waiting areas.

15 Keep signs at eye level and have exits clearly marked.

16 Use nonskid surfaced flooring, and remove or secure scatter rugs.

17 Use no-glare products to clean and polish furniture and flooring.

18 Keep furniture and children’s toys out of main traffic areas.

19 Use adjustable blinds to reduce glare from natural lighting.

20 Provide task lighting on desks or tables to write on instead of clipboards.
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As the electronic health records become more
popular, older adults and individuals with impaired
vision may be challenged by: (i) the technology;
(ii) visualizing the monitor and/or keyboard;
(iii) utilizing the mouse or touchscreen; (iv) under-
standing how to use computer appropriately.
Computers and electronic health records may be
viewed as a nightmare for a person with poor eye-
sight and/or stiff hands. As screen resolution
increases, text size and icons are often reduced.
Fortunately, many computers provide a wide range
of options to change these “features” and make

physical limitations. Most computers have tools

that enhance visibility and accessibility as listed

below.
Screen resolution: A high screen resolution is best;
however, a high resolution reduces the size of
everything and text becomes very hard to read.
Hence, it may help to reduce the screen resolution.
To retain sharpness and visibility, you can also
increase the DPI (dots per inch). Tutorials can be
found for your particular software by using the help
function for each particular software. Many web
sites are designed so that you can adjust the font
size on the home page with the click of a mouse.
Increase the contrast and/or use larger text and

computers accessible for the those with visual or icons to enhance readability.

Revisiting Mrs. Gonzalez

Let's revisit Mrs. Gonzalez's scenario that started this chapter to identify where senior-friendly awareness might have had
the appointment ending in a more positive fashion:
Transportation. Ask about patients’ transportation options during the initial telephone call. The dental team needs to be
aware of any issues related to the timing of appointments. This can help question whether the number of appointments
is going to be an issue, and if so, the treatment plan may need to be redesigned. In general, patients appreciate fewer
visits when transportation is difficult to attain. Staff can help patients arrange pick-up time with the driver, van service,
or taxi.
External — physical environment:
Have a ramp with side rails so patients have an easy alternative to steps.
Have an electric door assist with touchpad control to open the door outside of the building and at the office entrance.
Have doorbells to allow patients to notify staff if assistance is needed outside.
Use easy-to-read signage outside the office for visual recognition.
Waiting/reception area:
Have welcoming, attentive staff present to assist patients when they enter and when they need to complete paper-
work. Make sure staff members are aware of all new patients, that they know to make eye contact close to the
patient, to introduce themselves, and to escort the patient into the operatory with a smile.
Have large print nonglare forms for patients who need them.
Have a well-lighted (task lighting) desk or work area for patients to complete forms.
Have comfortable hard-back chairs with broad arms in waiting area.
Hallways. These need to be uniformly well lit with no slippery floors and no throw rugs.
Office space:
Restrooms, operatories, and office need to be well-marked.
Keep patient assistive devices in their line of sight when possible, or alert patient to where it will be located.
Have staff offer patient assistance with movement and seating.
Train staff to identify and respond appropriately to individuals with hearing and/or vision problems.
Addressing these age-related issues can make dental offices more senior friendly and can lead to better quality patient
relationships and the provision of quality oral health care. Dental visits are more relaxed and productive when patients
don't arrive at the operatory confused, stressed, and anxious.




A senior-friendly office is designed to specifically
appeal to an aging demographic without alienating
those in other age groups. This concept is similar to
the development of a vehicle’s blind-spot detector or
systems designed to allow a car to back into a parking
space without assistance from the driver.

As we age, our senses become less acute and
require more input to reach threshold. Age-related
changes to hearing and vision have the most notable
changes and the greatest impact on one’s life.

Older adults have many interactions with health-
care providers. By having an office that is aware of
and sensitive to the common issues that seniors face,
you will be able to provide care in an environment
that is positive and comfortable for all involved.
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The value of the geriatric assessment is that it provides a
basis for treatment decisions and the prediction of
treatment tolerance in the frail elderly patient.

This chapter is designed for the reader to develop
an understanding of how to assess the older adult
patient, why a focus on function is important, which
tools are useful for incorporating into the dental
office visit, and strategies to enhance communi-
cation and understanding with older patients. The
importance of a “geriatric” assessment has long been
recognized and classically described as “a multidisci-
plinary evaluation in which the multiple problems
of older patients are uncovered, described, and
explained, if possible, and in which the resources
and strengths of the person are cataloged, need
for services assessed, and a coordinated care plan
developed to focus interventions on the person’s
problems” (AGS Public Policy Committee, 1989).
The value of a “geriatric” assessment versus a tradi-
tional patient assessment lies in the recognition that
many times “usual” care may not meet an elderly
patient’s needs. Despite the fact that the majority of
elderly live independently, disability and depen-
dency rises steadily with increasing age and must be
part of the equation when developing any course of
patient care.

A geriatric assessment is essential to the establish-
ment of a realisticc well-planned, and beneficial
course of dental treatment. The development of
the tools and an approach to the individual assessment
is base on the findings of measures of oral health
status in older adult population assessments. The
Geriatric Oral Health Assessment Index (GOHAI), a

self-reported oral health assessment index, developed
by Atchinson and Dolan (1990), gave the dental
profession one of its first tools to measure oral health
in the geriatric population. Ongoing population
assessments give insight into changing population
characteristics, the accuracy of developing diagnostic
tools, as well as assess the effectiveness of imple-
mented treatment modalities. Despite progress in the
development of generally applicable assessment tools,
the discipline of geriatrics is confounded by the innate
population characteristic of increasing individual var-
iability that naturally occurs with aging. The older
adult/geriatric population is heterogeneous — ranging
from physically fit, healthy, active, engaged elders to
medically complex, frail, isolated individuals living
either independently or with assistance in their own
homes or in long-term care facilities. Age is only a
number; it does not reflect ability or functionality.
Therefore, a geriatric assessment should be an
essential part of every older patient examination with
the goal of efficiently and effectively collecting
information that facilitates diagnosis, suggests inter-
ventions, is a predictor of outcomes and future needs,
and takes into consideration the concerns and desires
of the patient and/or caregiver. The key is to identify
and become familiar with a select group of short
screening assessments and communication strategies
that will assist in establishing not only the patient
desires and dental diagnosis, but will provide an
appraisal of the patient’s capacity to tolerate as well as
the prognosis of a selected course of dental treatment.

Common geriatric conditions that must be consid-
ered in the head, neck, and oral examination of the
older adult are covered in Section 4. As for the domains
of general medical health, psychologic, social, and
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physical function, a number of geriatric assessment
models and definitions exist to evaluate status and are
discussed in other sections of this book. When utilizing
any assessment in the older population it needs to
include evaluation of the caregiver and environmental
concerns with an emphasis on the optimization of
independent function supporting an increase in
“active” life expectancy. In assessing functional health
and dental service utilization in community-dwelling
elderly, Dolan et al. (1998) concluded that even in a
well-educated older population, impaired functional
status is associated with lower levels of dental service
utilization. To summarize, the geriatric assessment repre-
sents a “shift in focus” from a disease specific evaluation to a
function-oriented evaluation, with the understanding that
small changes in function can make a big difference in quality
of life for patients and their caregivers.

A patient with an otherwise healthy oral cavity presents
with asymptomatic mandibular incisors with mobility

of II-Il and requests the fabrication of a bilateral
mandibular removable partial denture. In a healthy
young adult patient the treatment discussion would
most likely involve long-term treatment options, given
the demonstrated high oral disease risk and the desire
to fabricate a prosthesis that will not require retreatment
in the near future. However, if the patient was an
octogenarian, consideration should be given to retaining
the teeth. The patient demonstrates lower disease risk
due to longevity of retention of the dentition and the
teeth have a reasonable chance of remaining for the
patient’s life expectancy. In addition, retention of the
teeth will provide the patient with less surgical trauma
and increased comfort in function and esthetics when
the denture is not in the patient’s mouth.

This chapter presents the components of a “function-
oriented assessment” as they apply to the older adult
in the dental office setting. These components facili-
tate the establishment of a realistic dental treatment
plan relative to the patients overall well-being and
capacity. The following components will be addressed
in order listed.

Communication status: Ability to express, see, hear,

and/or understand the provider or information

presented.

Physical status: Independence in Activities of Daily
Living (ADLs) and Instrumental Activities of Daily
Living (IADLs).

Mobility status: Fine and gross motor abilities.
Mental status: Memory and cognitive ability.
Nutritional status: Malnutrition and dehydration.
Social support: Ability to engage assistance needed.
Medical status and consultation: Ability to medically
tolerate the procedure.

Communication is assessed when a patient first
encounters the staff and strategies to establish and
maintain effective communication are essential in
developing a productive doctor—patient relationship.
The older patient benefits tremendously from an
environment that supports communication. This
includes well-lit rooms, minimal extraneous noise,
and minimal interruptions during conversation. The
technique of establishing the initial relationship is
intuitive and straightforward, but not always put
into practice. Introduce yourself by name, address
the patient by last name (until invited to do other-
wise), and avoid “terms of endearment”such as
“dear” or “sweetheart.” Sit at eye level facing the
patient directly, speak slowly in a deep tone, ask
open-ended questions, such as “What would you
like me to do for you?” and allow ample time for the
patient to answer. Whenever possible, try to commu-
nicate with the patient without your mask on. The
mask muffles sounds, and also precludes the patient
being able to see and/or read your lips. Rephrase and
summarize to ensure the patient and provider have a
similar understanding of the information exchanged.
It should not be assumed that the geriatric patient
needs sensory accommodations; however, they should be
offered. Inquire about visual deficits and be prepared
to offer and have available larger print material,
including business cards, brochures, care instruc-
tions, and educational as well as reception room
leisure material. For the hearing impaired individual,
increase voice volume according to need and ensure
extraneous noise is monitored. Generally, the hearing
in one ear is better than the other. Ask the patient
in which ear they have better hearing, and speak
into that ear. Do not shout. Patients with hearing
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impairments often perceive speech sounds as muf-
fled; shouting only makes the muffled sounds louder,
not clearer. Also, facilitate and encourage the use of
assistive devices, such as hearing aides and corrective
eyewear, and be prepared to provide written copies
of important discussions with contact information
on a routine basis. (See Chapter 5 for additional
discussion of sensory impairments.)

Physical status

Evaluation of the independence in homecare is eval-
uated with a review of the patient’s ability to perform
ADLs and IADLs. There are six basic ADLs: dressing,
eating, ambulation, toileting, transferring (being
able to move from the bed to a chair), and hygiene
(grooming and bathing). The higher function IADLs
consist of the community interactions of shopping,
housekeeping, accounting/managing finances (writing
checks, balancing a checkbook), food preparation,
telephone use, medication dosing, and transporta-
tion. Some type of disability is reported by approxi-
mately 40% of adults aged 65 and older, and, as
shown in Fig. 6.1, the rate of limitations in activ-
ities among persons aged 85 and older is much
higher than those for individuals aged 65-74 (US
Department of Health and Human Services, 2011).
A person’s ability to perform ADLs is very indica-
tive of the prognosis for the progression of oral
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Figure 6.1 Percentage of persons with limitations in
activities of daily living by age group: 2009. From US
Department of Health and Human Services (2011), p. 15.

disease and the ability to maintain oral health.
In addition to the impact of disabilities on social,
psychologic, and interpersonal factors, diminishing
ADLs impact a person’s ability to comply with
treatment instructions and oral home care. Technical
procedures may require in-office evaluation and
modification due to physical and medical conditions
and personal assistance may need to be identified to
complete tasks. Patients can be assessed for “preclin-
ical disabilities” (developing, but not “clinically evi-
dent” disability) by asking about perceived ditficulties
(Fried et al., 2001). Fried and colleagues concluded
from their cross-sectional study that there appears to
be a preclinical stage of physical disability which pre-
cedes onset of task difficulty (disability) (Fried et al.,
2001). In a cross-sectional study of community-
dwelling elderly women, these authors concluded
that there appears to be a preclinical stage of physical
disability that precedes the onset of task difficulty.
Recognition of this stage provides a basis for identi-
fying older adults at risk of becoming disabled and
provides the practitioner with a window of opportu-
nity to introduce devices and techniques, giving the
patient the opportunity to accommodate before the
onset of the disability. Limitations in the higher level
IADLs can be used to identify subtle functional losses
in otherwise high functioning patients. These subtle
losses are frequently overlooked and undervalued in
the complete geriatric assessment, but can provide
valuable information on patient capacity and give
indication of the overall treatment prognosis.

Mobility status

Evaluation of a person’s mobility is integral to the geri-
atric assessment and is assessed in the review of ADLs.
However, falls and gait disorders, which are so common
among the elderly, should be reviewed and monitored
separately because they are closely related to greater
functional impairment and are a major cause of patient
morbidity and mortality (Centers for Disease Control):
¢ Approximately one-third of elderly fall each year
representing a major cause of nursing home
placement.
¢ One out of three adults aged 65 and older falls
each year but less than half talk to their healthcare
providers about it.
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Among older adults (those aged 65 and older), falls
are the leading cause of injury death. They are also
the most common cause of nonfatal injuries and
hospital admissions for trauma.
In 2010, 2.3 million nonfatal fall injuries among
older adults were treated in emergency depart-
ments and more than 662 000 of these patients
were hospitalized/institutionalized.
Twenty to thirty percent of people who fall suffer
moderate to severe injuries, such as lacerations,
hip fractures, or head traumas. These injuries can
make it hard to get around or live independently,
and increase the risk of early death.
Concomitant medical risk factors such osteoar-
thritis, cataracts, neuropathy, foot problems, cerebral
vascular accidents, pain, peripheral vascular disease,
and neuromuscular weakness need to be noted and
accommodated. Fall risk assessment commences
with observation of the patient as they ambulate
from the reception area to operatory and continues
with the question “Have you fallen in the past year?”
Any elicited concerns should be discussed with the
patient and caregiver and referred for a further eval-
uation. The easily administered “Get Up and Go Gait
Assessment” (see box below) can used to further
document findings for referral (Herman et al., 2011).

The test procedure is relatively simple. Subjects are
asked to stand up from a standard chair (seat height
about 18 inches), walk a distance of 10 feet (marked
on the floor) at a comfortable pace, turn, walk back
and sit down. Subjects are permitted to use routine
walking aids and are instructed not to use their arms
to stand up. No physical assistance is given. The time
to complete the task is measured with a stopwatch.
Timing commences on the command “Go"” and
stops when the subject’s back is positioned against
the back of the chair after sitting down. Usually the
task is performed twice. Shorter times indicate better
performance. A suggested cutoff point of 13.5seconds
serves as a threshold for identifying persons with an
increased risk of falling.

Managing mobility concerns in the office should be
part of routine practice. Carefully selecting and placing
signs and providing adequate lighting in each room

will aid in supporting ambulatory independence and
minimizing any visual disorientation or mental confu-
sion of the elderly patient. When selecting office decor
choose firm, standard-height chairs with arms for
support. Cushioned chairs and sofas may be comfort-
able, but they create more difficulty for older adults to
stand up from a seated position. Set up office furniture
to promote and facilitate access and minimize obsta-
cles. In addition, the operatory should accommodate
and be equipped for wheelchair patients or those who
use walkers. Bathrooms should contain safety bars on
the wall. Railings in hallways provide elders with addi-
tional stability. Hardwood, tile, or laminate floors pre-
sent less opportunity for tripping than carpeting. Use of
scatter rugs should be avoided, as should loose wires
and cords in the operatory. (See Chapter 5 for more
tips on creating a Senior Friendly Office.)

An older individuals mental status is an integral
determinant of the patient’s capacity to successfully
complete a given course of dental therapy.

An edentulous 85-year-old white male presents for
the fabrication of a maxillary and mandibular complete
dentures. His spouse accompanies the patient and
explains to the providing resident doctor that her
husband has successfully worn dentures for many
years but has recently been losing weight with a
diminishing appetite due to ill-fitting dentures. The
health history and questioning completed by the wife
produces negative medical or physical findings. The
dental examination confirms ill-fitting and poorly
retentive dentures in an otherwise asymptomatic
healthy oral cavity. On completion of the fabrication of
the new dentures, the patient and his spouse return
for multiple adjustment visits and are very unhappy
with the prostheses, citing inability to eat and no
return of a previously hearty appetite. A second
opinion from a supervising doctor was requested.
Following several minutes reviewing the patient’s
concerns, it became obvious that the spouse was
doing all the talking for the patient. The wife was
asked to accompany the resident doctor to another
area while the supervising doctor engaged the patient
in conversation. The patient was asked and answered




numerous questions regarding the morning’s events

at his home. The wife answered the same questions in
the separate area. When none of the answers matched
the supervising doctor opened the conversation to
include a discussion the husbands cognitive and
memory status. The wife, who had so ably covered her
husbands diminishing mental function, was now asked
to face her husband’s cognitive deterioration. She was
informed of the vital role of cognition and memory in
adapting to and functioning with new oral prostheses
and the impact of mental status on the appetite.

In addition to providing the additional follow-up
visits necessary for the patient to accommodate to
the new dentures, the patient and his caregiver wife
were referred for appropriate medical evaluation
and support.

The above example illustrates an informal memory
assessment. There are a number of well-validated
cognitive assessments to document cognitive deteri-
oration, including the widely used Folstein’s Mini-
Mental State Examination (MMSE) and easily
performed Mini-cog Assessment (Borson et al., 2003).
These examinations assess the executive functions of
orientation, registration, recall, attention, calcula-
tion, language, and visuospatial skills. The Mini-cog
Assessment is a brief test with a reasonable sensitivity
and specificity (Osterberg et al., 2002). The Mini-cog
Assessment consists of a three-item recall test
(immediate and delayed) and a Clock Drawing Test
(CDT). The Mini-cog takes around three minutes to
perform and the results obtained are that cognitive
impairment falls in three qualitative categories: is
absent, probable, or present, rather than a numerical
scale. This adds to its simplicity as a screening test,
but means the test has no value in either monitoring
disease progression or rating severity because there is
no metric for comparison (Hattori ef al., 2008).

This test consists of three parts:
The examiner names three objects and then asks the
person being tested to repeat them back (e.g., tree,
house, banana). If the person cannot repeat the three
objects after a few tries (cannot learn them), a med-
ical consultation is required
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If the person can complete this task, they are then
asked to draw a clock. The clock should include the
shape, the numbers, and the hands in the correct
position

The person is then asked to repeat the words from
the first part of the test. If the person can repeat all
three words the person is not “probably suffering
from dementia.” If the person is unable to repeat
any of the words, they might be categorized as
mildly cognitively impaired. If the person cannot
draw the clock or if it looks abnormal (Fig. 6.2) they
would fall into the category of “probably” suffering
from mild cognitive impairment.

Individuals can also fail to pass the Mini-cog
Assessment due to complications from other illness
or medical therapies. Therefore, it is necessary to
refer patients with abnormal findings for appropriate
medical evaluation.

When an individual presents or is newly diag-
nosed with impaired cognition plan to manage the
dental treatment in consultation with their physi-
cians and caregivers. Due to the progressive nature
of many dementias, patients should be considered in
their best condition at each visit and obtainable diag-
nostic tests and treatment should not be deferred or
delayed. Do as much as possible as soon as possible.
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Abnormal Clock Drawing Test (CDT) results
from Mini-cog Assessment.



66

With the passage of time, providing treatment will
become more challenging for the patient and the
provider. Educational material, referral information,
and support of caregivers should be readily avail-
able. In addition, be familiar with the patients
advanced directives when the treatment plan
includes behavioral management with sedation or
general anesthesia.

Screening for nutritional status, malnutrition, and
dehydration, is an essential and frequently over-
looked part of a comprehensive geriatric dental
assessment. Minimal information obtained should
include questions regarding an unexplained dimin-
ished appetite, discomfort of the oral cavity during
ingestion of food, restricted diet and food consis-
tency, limited liquid consumption or decreased
frequency of urination, and unintentional weight
loss. Positive answers or information should be
evaluated and correlation to positive findings on
oral examination should be addressed. The causes
such as lack of caregiver support in use of assistive
devices or oral disease altering function (i.e., inser-
tion of prosthesis, pain, infection, dry mouth, lack
of dentition, or ill-fitting prosthesis) can be identi-
fied and discussed during the preliminary visit.
Research studies looking for a link between per-
ceived masticatory ability, condition of dentition
and/or dental prostheses, and malnutrition
remains debated and it is generally agreed that
there is great individual variability (Altenhoevel et
al., 2012). The research of Altenhoevel and col-
leagues found that impairments in masticatory
function documented by clinical exam (dental
status, denture quality, and condition) and inter-
view (stated problems, symptoms, and discomfort)
may lead to food avoidance and a higher incidence
of digestive complaints, but showed no significant
relationship to actual nutritional status, as demon-
strated by the Mini Nutritional Assessment (MNA)
(Woodford & George, 2007). Therefore, unex-
plained changes in nutritional status, all of which
can result in precipitous changes in overall
well-being, require immediate evaluation and
management in consultation with the patient’s
physician.

A focused social assessment, including identifying
individuals the patient consents to have informed of
findings and treatment, is invaluable part of the
examination. The availability of a personal support
system greatly increases the successful management
of all patients, but is essential when working with a
vulnerable elderly patient. The social system for a
vulnerable older patient supports the scheduling of
appointments, facilitates solutions to transportation
and access, and assists with the management, com-
munication, and coordination between multiple
healthcare providers. Individuals in the support
system provide the much needed confirmation and
reinforcement of examination findings and treatment
considerations and facilitate the successful imple-
mentation and follow-up of dental care. Attention
must be given by the provider to strategically utilize but not
overburden the members of the support system.

An 84-year-old woman begins to cry when instructed
by a dental hygienist that she should be using an
electric toothbrush to clean her husband’s teeth
because the manual brushing she is performing is
not adequate. The flustered hygienist attributes the
wife outburst to the increasing stress associated with
her husbands escalating dementia. She dismisses the
patient and wife, telling them “everything will be OK”
and to schedule a return for a follow-up evaluation
and further dental cleaning. At the front desk the wife
confides in the receptionist that she is not sure if she
can return because she finds these dental visits too
demanding.

Realizing that the importance of maintaining the
patient’s schedule of care, the office staff pursued
this last statement and the wife, grateful to have
a concerned listener, conveyed the following
information. She has been the sole caretaker for her
husband since his diagnosis of Alzheimer’s disease 3
years ago. At this time it takes her about 4 hours to
assist her husband with dressing, bathing, and toileting
every morning. The thought of any change or addition
to this already taxing regimen was unimaginable to her.

Having this information in hand, the dental team was
now much more prepared to commence a conversation
that would investigate ways to strengthen the patient’s
social support system, assist an aging spouse, and develop
a realistic care plan to address his oral health needs.




Age-related changes, increase in the incidence of
systemic disease, and greater medication use all com-
bine to predispose the elderly population to patho-
logic changes in their medical and oral health. Unlike
disease in youth, disease in old age is characterized by
multiplicity, iatrogenicity, chronicity, and duplicity of pre-
sentation. This type of presentation increases the com-
plexity of case management and challenges the
accuracy of diagnosis and treatment decisions.

The dental images from this patient case demonstrate
the characteristics of disease presentation in the elderly
(multiplicity, iatrogenicity, chronicity, and duplicity).
Unlike a younger patient, this patient presents

with none of the usual symptoms of infection; pain,
lymphadenopathy, swelling, fever, or erythema.

This medically vulnerable older patient presented

with vague symptoms and a functional complaint

of food impaction. In recognizing the confounding
factors of the presentation of disease in the elderly,
the practitioner is better able to a comprehensive
assessment, accurate diagnosis and prognosis, and
viable and beneficial treatment options.

Given the complex nature and presentation of
medical-dental disease in the elderly, it is imperative
that dentists working with the frail elderly have a
solid working knowledge of systemic diseases, associ-
ated classes of pharmacologic therapy, and the
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implications to oral health and medical stability
(De Rossi & Saughter, 2007). Four major areas of
concern in medically managing the dental treatment
of an older patient are: increased risk of infection,
risk of uncontrolled bleeding, risk of drug actions
and interactions and actions, and the patient’s ability
or capacity to tolerate the dental treatment
(Ship, 2002).

Adverse drug reactions (ADR) are the most common
cause of iatrogenic illness in hospital and affect 20-25%
of community elderly annually. Up to 10-15% of all
hospital admissions for the elderly are drug-related
problems and 28% are preventable. Common symp-
toms include confusion, nausea, loss of balance, change
in bowel pattern, falls, and sedation. These symptoms
are often overlooked or may be treated as disorders
and treated with additional medications.

Risk factors for ADR are:

Advanced age;

Female gender;

Lower body weight/frailty;

Hepatic or renal insufficiency;

Polypharmacy;

Prior drug reactions.

The elderly patient’s ability or capacity to tolerate
physiologic stress and therefore dental treatment can
be viewed as “homeostenosis” — the progressive
restriction of homeostatic reserve that occurs with
aging in every organ (Fig. 6.4).

A well-written succinct consultation to address the
patient’s medical status is a very important part of
the dental assessment of a medically complex patient.

KEY POINTS OF THE MEDICAL CONSULTATION

It is a consultation, not a medical clearance (exception may be for sedation/general anesthesia).
The consultation is for medical or medication issues that require attention, either prior to starting, during, or after
dental treatment, or to address a previously unrecognized medical issue.
The consultation is not intended to confirm dental-medical treatment protocols that the providing dentist should be
familiar with and conversant in. The providing dentist should be up to date in current premedication guidelines and
standards of care, and comfortable with and prepared to discuss and implement them.
A well-written medical consultation is focused on relevant issues and questions:

Briefly states pertinent medical history, medications, and allergies;

Overviews intended dental treatment;

Details medical concerns regarding dental treatment;

Requests additional medical information or medical tests needed for dental treatment decisions;

Concludes with a statement such as “please advise,” avoiding statements requesting “medical clearance.” The
decision to treat, modify treatment, or not treat the patient is made by the dental provider in consultation with the
appropriate members of the patient’s healthcare team.
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Figure 6.3 Dental images from patient case demonstrating the characteristics of disease presentation in the elderly (see
Case study 4 and text for more details).
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Figure 6.4 Tllustration of homeostenosis.

Summary

The comprehensive geriatric dental assessment
includes a focused function-oriented evaluation, it
promotes wellness and independence, it uses strat-
egies that enhance communication, and it includes

assessment of physical, cognitive, and social aspects
of the patient’s well-being. These components of the
geriatric dental assessment should be briefly reviewed
at every visit, as they change more frequently in the
frail elderly and represent barriers to maintaining
good oral health.

DISCUSSION QUESTIONS (FOR CASE
STUDY 5, P. 69)

1 Why is a “geriatric” assessment important?
2 |dentify key features of a “geriatric” assessment.
3 Review the following case study regarding

Mrs. F. and consider the following questions:

a) What are your concerns related to the
presentation and future management of
this patient?

b) What additional information is needed to
complete your assessment of this patient?

c) What is the next step?




“Mrs. E.”

Mrs. F. is a 76-year-old widow who presents to the
dental office for an initial assessment. She has not
seen a dentist in over a year and wants to have her
teeth “cleaned” for her granddaughter’s wedding.
The receptionist informs the dentist that Mrs. F.
arrived with her son, who filled out the registration
and data forms, and will return in an hour to pick
her up.
The medical form reports Mrs. F. is under the care
of an internal medicine physician and was last seen
two months ago. Positive responses on the
medical history form include a fall, resulting in
hospitalization, a left hip replacement in 2009, atrial
fibrillation, and hearing impairment.
Medlcations listed include: Coumadin® (warfarin)
5mg every day, Aricept® (donepezil hydrochloride)
10mg every day, and a multivitamin.
Allergy noted: Penicillin.
Mrs. F. is pleasant and agreeable and confirms the
above information. She does not add additional details
when asked and is anxious to continue so she can her
teeth cleaned. She reports a dental history of regular
examinations and cleanings, and her dental exam
generally supports this statement. Her reported home
hygiene regimen includes daily manual brushing and
mouth rinse (unsure of type or brand) with occasional
flossing. Clinical and radiographic dental examination
findings are:
Head and neck exam: within normal
limits (WNL).
Mrs. F. retains 80% of her dentition with two
recurrent carious lesions and an asymptomatic
nonrestorable tooth no. 3.
She demonstrates fair oral hygiene (OH), mild
generalized gingivitis, moderate plaque,
probing depths 3—-4 mm, isolated recession of
1-2 mm, no mobility, and generalized
moderate staining.
In explaining to Mrs. F. the need to consult with her
internist, she doesn’t understand what her physician
has to do with her dental treatment, as they have
never been involved in the past. When given her dental
diagnosis and treatment needs, in addition to the
dental cleaning, she requests the presence of her son.
She becomes very agitated in learning that he is not
currently present and wants to return to the reception
area to find him.
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Many patients, including the elderly (or their families)
will seek dental care because something in their
mouth changed. It is not uncommon to hear a
functional complaint from an older patient such as
“My tooth broke,” “My denture doesn’t fit anymore
and it hurts,” or “My mom/dad isn’t eating well and
we think that her/his teeth don’t fit right ...”.
Due to a number of reasons; finances, lack of den-
tal insurance, overwhelming medical care issues,
inconvenience of transportation; the older patient
more frequently than their younger counterpart is
likely to not have regular dental care for an extended
period of time (Dolan et al, 2005; Kiyak &
Reichmuth, 2005). The clinical picture is disheart-
ening: missing nonreplaced teeth; moderate-severe
gingival inflammation; multiple carious lesions fre-
quently at the margins of crowns and on root sur-
faces; ill-fitting and poorly maintained prosthesis;
retained roots; moderate oral debris and calculus;
and malocclusion secondary to lack of oral mainte-
nance and rehabilitation. The dismal appearance of
the patient’s clinical situation is frequently com-
pounded by: a complex medical presentation with
multiple diagnoses and polypharmacy; families who
share the financial and social burdens of care and
want “only what is really necessary” and “nothing
complex”; and a providing dentist who has a limited
available skill set in the management of the medi-
cally complex frail elderly.

As daunting as it may seem, providing dentistry for
the older patient really relies on some fundamental
clinical skills and tasks, that are in the repertoire of most
dentists. The providing dentist also needs to possess
additional skills in geriatric patient assessment and be
comfortable managing the associated medical, physical,
cognitive, and social findings. The clinical dental proce-
dures for restoring individual teeth do not change from
patient population to patient population; what does
change is the approach to overall case management.

Diagnostic casts mounted in maximal intercuspal
position (MIP) or centric occlusion (CO) is a funda-
mental and necessary step for any patient needing
more than operative dentistry and single crowns
within an existing dentition. Any time bridges,
implants, partial, or complete dentures are contem-
plated, an accurate, three-dimensional, replica of
the dentition and occlusion, i.e., diagnostic casts,
will enable proper planning, temporization, and
definitive restorations to be done. The mounted
casts serve as a medico-legal record of the initial pre-
sentation of the patient and should not be altered
or marked. Additionally, the patient who allows you
to make two alginate impressions and an occlusal
record during the early stages of diagnosis and
treatment planning probably will allow you to work
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KEY POINTS
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e The patient’s existing dental treatment can serve as an indication of the importance of good oral health for this patient.
This is a good starting point for conversations and decision-making when dementia, physical limitations in effective oral

health home care, or family priorities complicates the picture.

e More time needs to be spent upfront asking questions, setting priorities, and developing an understanding of treatment
goals with the patient and/or caregiver. This will facilitate a focused and timely course of treatment.

® Recognize early the important confounding issues/problems and develop a phased and sequenced approach that is
amenable to modification as needed. This will minimize patient, caregiver, and clinician frustration when working with

medically frail and labile patients.

e Emphasize the value of hygiene prevention visits. Ongoing dental hygiene visits with reinforcement of home-care
instruction to the patient and/or caregiver and application of preventive agents, such as fluoride varnish, is essential to
maximizing the environment for the placement of dental restorations, as well as maintaining the patient’s oral health.

e Consider the full range of available treatment modalities when planning the oral health management of an older adult.
Incorporate dental implant options into treatment planning to expand and facilitate opportunities to effectively restore

the patient’s function and esthetics.

in his or her mouth. So in addition to diagnostic
value, study casts also have predictive value in terms
of the ability of patients to comply with treatment
requirements.

A full intraoral set of photographs (front face (no
smile), front face (smiling), profile view, front view of
teeth in occlusion and lips retracted, left side view with
intraoral mirror, right side view with intraoral mirror,
maxillary occlusal view with mirror, and mandibular
occlusal view with mirror) is invaluable to document
various clinical conditions and provide a solid med-
ico-legal record of the patient’s initial presentation.
Tooth shades and positions can be determined from
photographs and incorporated in future prostheses.
Be sure to obtain a signed informed consent to pho-
tograph the patient.

An assessment of the patient’s temporomandib-
ular joints, maximal intraoral opening, and number
of functional pairs of occluding teeth should be
made. Popping, clicking, crepitus, tendency for dislo-
cation, and deviations in movements need to be
recorded. Maximal intraoral opening, along with
patient cooperation, is important in evaluating access
to the posterior teeth. The number of functional pairs
of teeth is critical to establish, as these are the teeth
the patient has been functioning with and will con-
tinue to habitually use whether or not they wear
prostheses.

Besides the radiographic data that panoramic and
bitewing images provide, the process of obtaining
images yields invaluable information about the patient’s
ability to follow directions, remain still for prolonged
periods, and to endure the discomfort of intraoral films/
sensors. Especially with the use of rigid digital sensors,
the patient who tolerates the imaging procedure will
probably tolerate the dentist probing, manipulating
and working in his or her mouth. Cone beam com-
puterized tomography (CBCT) imaging should be
considered for a definitive three-dimensional radio-
graphic assessment of the patient who has more com-
plex restorative needs, anatomical deviations, or head
and neck pathology concerns.

In a general dental practice, the focus is on restoring
dentition and function in healthy ambulatory patients.
When an older patient presents with multiple health
issues, the focus shifts to maximizing function and
esthetics while managing the patient safely within his
or her physiologic limitations.

Following are some key questions focusing on oral
function that can facilitate the assessment and planning
process.
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Much of the joy of eating and joy of life comes from
eating the variety of foods one wants. Patients often
talk about looking forward to biting into “that juicy
steak” or “cob of corn” once their teeth are fixed or
they get their new dentures. While foods can be
ground or pureed to facilitate swallowing, the natural
consistency of the food will provide the most satis-
fying eating experience. Oral rehabilitation should
be directed at maximizing the patient’s masticatory
efficiency.

Choking and swallowing problems (dysphagia)
while eating can indicate that the patient has not
masticated and moistened the food bolus sufti-
ciently to swallow safely. Patients tend to have a set
number of chewing strokes before they swallow, so
if there is an abrupt change in their ability to grind
the food bolus into a “swallowable” mass, they can
potentially have problems in the initial oral phase
of swallowing. In addition, residual effects of
strokes and neuromuscular diseases of movement
such as Parkinson’s disease and multiple sclerosis,
can affect the swallowing process. Special attention
needs to be directed to fabrication of prostheses, as
well as insuring that these patients have a pro-
tected airway when receiving dental treatment.
One way to protect the airway is to place an opened
gauze pad that drapes over the oropharynx and
extends out of the mouth. The patient may need to
be positioned in a semi-reclined position instead of
a more fully reclined position. The saliva ejector
will need to be positioned in the most dependent
position in the mouth to collect fluids. The high
volume suction needs to be used to catch all aero-
sols and large volumes of fluids as they are gener-
ated to minimize choking and swallowing issues
during treatment.

Inserting and removing a removable denture
requires the dexterity and coordination to correctly
position, seat, and remove the prosthesis. Patients

will often bite the denture into place and, if it is not

correctly positioned, they will break or bend denture
clasps or connectors. Removing the denture can be a
problem if a patient is arthritic or can only use one
hand and cannot unseat retentive clasps. In addition,
care needs to be exercised with the patient with
tactile sensory deficits, as they may be unable to
sense where the prosthesis is in their mouth. If the
patient cannot demonstrate that he or she can man-
age a prosthesis, then caregivers need to become
involved in placing, removing, and cleaning the
prosthesis and also insuring that the patient’s abut-
ment teeth are properly debrided and maintained. It
is important to include appropriate and timely care-
giver training and education in insertion, removal,
and cleaning of prostheses, as well (see the “Can
the caregiver(s) manage prosthesis?” section later in
this chapter).

A cast partial denture was fabricated for a patient who
was wheelchair bound following a severe stroke. He
came in one day several weeks after delivery of the
partial denture complaining that it was not fitting well.
When asked, he demonstrated that he used his right
hand to seat the denture (his left side was paralyzed)
and his left lower lip got stuck under one of the clasps.
“See?" he said, "It doesn't fit right.” When asked,
“Can you feel your lip being pinched by the denture?”
he answered “No, | can't feel anything on the left side.”

Wearing dentures is a skill that is developed over
time and requires a certain amount of patience,
endurance, and tolerance. The following obstacles
need to be overcome for successful denture use:
adjusting to lack of tooth proprioception to enable
the patient to know where the food bolus is; tongue,
cheeks, and lips must develop coordinated and
restricted movements to effectively hold the den-
tures in place; chewing efficiency/force is drastically
reduced compared to natural teeth; speech and swal-
lowing need to be re-learned or modified; there is a
tendency to gag if the dentures extend over sensitive
tissues; the mucosa is easily traumatized by uneven
denture surfaces. There is no boilerplate way of
designing the prosthesis to ensure patient tolerance



and acceptance. A thorough examination of intraoral
anatomy and identification of factors that will impact
denture use will allow for the design of a prosthesis
that best adapts to the patient’s functional limita-
tions. Examples include:
“1” bar clasps may not work for the patient with
arthritis who cannot get their fingertips under this
type of clasp and may benefit from the use of a
bulkier Akers/circumferential clasping.
Flanges may need to be modified for the patient
learning to tolerate a new prosthesis and acrylic
can be added slowly to gradually accustom the
patient to the bulk and extensions of the denture.
Denture adhesive can be used to assist in controlling
the retention and stability of the new denture. As
the patient becomes more skillful in tolerating the
dentures less of the adhesive may be needed.
Gaggers may not tolerate the palate of a maxillary
denture and can do well with a palate-less prosthesis
retained by two or more dental implants.

When the patient cannot manage the denture, the
caregiver needs to be involved in the insertion,
removal, and care of the prosthesis. The caregiver
needs to be instructed in the various tasks that need
to be done and must be able to demonstrate back these
skills. Teaching the caregiver to manage the pros-
thesis is important but more important is the process
of empowering the caregiver to become involved with
the oral care for the patient. Often the caregiver
wants to help the patient but feels powerless to do
so because the patient “wants to do it themselves”.
Discussions with the patient and caregiver should
be together and the caregiver can be “assigned” a
role in helping the patient. In this setting, the patient
may be more willing to allow the caregiver to assist
because the doctor has “authorized” the caregiver to
participate in oral care.

When treating the medically frail elderly, inevitably
a circumstance will arise in which the provider is
prioritizing the retention and restoration of teeth.
All teeth are important to the patient’s function and/
or esthetics; however, treatment planning should
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give priority to retaining and preserving the follow-
ing teeth, with accompanying rationale:

These are the teeth the patient uses
for chewing and incising food and have adapted their
jaw movements to maximize their contact.

These
teeth/roots enable the patient to know where they
are masticating and to more selectively position the
food bolus for mastication.

These teeth provide cross arch
retention and stability for removable prostheses.
Retaining teeth in the same coronal plane helps to
create predictable axes of rotations.

Selection of teeth with
good periodontal support, recognizing that with an
adequate hygiene regimen, teeth with loss of attach-
ment bone support can still be maintained and pro-
vide function, esthetics, and proprioception.

Depending
on the functional and esthetic role of the tooth,
coronal damage can be repaired with pins and
troughs and grooves to replace lost structure. Use of
composite resins and resin-modified glass ionomer
materials have improved in functional strength and
ease of application since they were originally intro-
duced. Composite resin materials are providing
greater occlusal wear characteristics and packable
and flowable consistencies allow for easier manipu-
lation and placement. Resin-modified glass ionomer
restorative materials (RMGI), especially light cured,
combine the benefits and ease of use of resins and
the inherent bonding and fluoride-release character-
istics of glass ionomers.

These
teeth help to support the upper lip and minimize the
collapsed midface appearance, the “old person” look.
For families dealing with the imminent loss of a
loved one, retaining these teeth can help support
the patient’s established appearance and avoid added
feelings of loss, grief, and guilt for the family.
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These teeth are the longest rooted teeth, one
of the last teeth to be lost under natural circum-
stances, and have traditionally served as overden-
ture abutments. They form what has often been
referred to as the “cornerstones” of the dental arch,
provide proprioception, help define the smile line,
and establish the occlusal plane. The extraction of
cuspids needs careful attention and planning to avoid
extensive buccal plate loss and increased dental arch
morbidity post-surgically. Used as overdenture abut-
ments, they can protect the maxillary anterior eden-
tulous ridge from excessive trauma from remaining
mandibular anterior teeth. In the mandibular arch
they can serve to stabilize and retain partials or over-
dentures that would otherwise be dislodged by cheeks,
tongue, and lips.

When
not “lone standing,” these teeth help to provide
posterior support, can be used to retain partials,
and are easier for the patient to access for hygiene
procedures than molar teeth.

The lone standing molar
can serve as a denture abutment, a critical posterior
stop, and can provide valuable proprioception even if
opposing artificial denture teeth. A domed molar root
will functionally turn a potential Kennedy class II
distal extension situation into a Kennedy class III tooth
bound edentulous space by providing an occlusal stop
for the partial.

Retaining maxillary tooth roots opposing intact
mandibular dentition will protect the maxillary ridge
from trauma and prevent combination syndrome —
where repeated trauma from mandibular anterior
teeth causes excessive resorption of the edentulous
anterior ridge. This leaves flabby gingival tissues, no
residual ridge alveolar bone, and fibrotic enlarged
maxillary tuberosities.

The shortened dental arch (SDA), i.e., one in which
there is an intact anterior region but with a reduced
number of occluding pairs of posterior teeth, can

provide adequate masticatory efficiency for many
patients. Witter et al. (1999) reported that “the short-
ened dental arch concept is based on circumstantial
evidence: it does not contradict current theories
of occlusion and fits well with a problem-solving
approach.” For a subset of our patient population
this concept offers some important advantages and
may be considered a strategy to reduce the need for
complex restorative treatment in the posterior
regions of the mouth. Armellini and von Fraunhofer
(2004) reviewed the literature on the SDA and
reported that various studies showed that mastica-
tory efficiency is not impaired significantly with
decreased posterior occlusion, that perceived reduc-
tions in function and changes in food preferences
were acceptable to patients in one study, that SDAs
with the presence of 20 or more “well-distributed”
teeth did not lead to alterations of food selection,
and that there is impaired masticatory ability or
shifts in food selection when there are less than 10
pairs of occluding teeth (Armellini & van Fraunhofer,
2004). Similar support for the SDA concept was doc-
umented in a 2006 review of the literature by Kanno
and Carlson (2006). They concluded that there were
no clinically significant differences between subjects
with SDAs of three to five occlusal units and complete
dental arches regarding variables such as masticatory
ability, signs and symptoms of temporomandibular
disorders, migration of remaining teeth, periodontal
support, and oral comfort. In addition, they noted
that the SDA concept was accepted by dentists but
not widely practiced. These reviews supported the
restorative approach that the use of the SDA com-
prising anterior and premolar teeth generally fulfills
the requirements of a functional dentition.

The concept of “disease trajectory” comes from
palliative care and refers to the common courses
and patterns of decline in the end stages of many
diseases. (See Chapter 2 for additional information
on palliative care.) Lunney et al. (2002, 2003)
reviewed four theoretical trajectories of dying: sudden
death; terminal illness; organ failure; and frailty. These
models were used to examine the patterns of decline
in their study population, which drew decedent data



from four areas of the country. They found that the
patterns of decedents were very similar to the theo-
retical models and offered a fifth pattern, one in
which “individuals experience a steady decline
in function but at a moderately high level of
performance” (Lunney et al., 2002). They noted that
“end of life care must also serve those who become
increasingly frail, even without a life threatening ill-
ness” (Lunney et al., 2003).

Understanding disease trajectory can be very use-
ful when applied to management of the geriatric
patient. It facilitates the organization of your find-
ings, and enhances the ability to recognize issues
that need to be dealt with immediately and delineate
treatment sequencing. A paper by Elstad and Torjuul
(2009) discussed the temporal characteristics of
sickness: the immediacy of patient suffering, the
basic continuity of life through sickness and health
care, and the indeterminism and precariousness of
sickness. Managing the frail elderly and the progres-
sively declining patient often involves doing less and
less, at a time when the patient needs more atten-
tion to maintain their oral status. Understanding the
patient’s disease trajectory, the intermittent and/or
progressive nature of his or her oral disease activity,
and developing management strategies to minimize
oral decline/damage will enable the patient to pre-
serve their dental restorations, minimize periodontal
infections, and minimize the development of new
dental pathologies.

Common global issues and some possible approaches
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Separating out the patient’s issues or problems will help
you demystify and uncomplicate the often tangled mass
of problems that present to you in the geriatric patient.
Issues and problems can conveniently be divided into
two groups: (i) global or nondental; and (ii) dental. The
global issues tend to impact the patient’s overall care
and management, often affecting the extent and timing
of dental care. Taken together, all the recognized issues
provide a more complete picture and assessment of
the patient’s problems and help providers recognize the
diversity of medical, mental status, functional, social,
and dental issues that need to be addressed to make
dental care successful.

Approaches to manage each problem or issue should
be as simple and straightforward as possible and help to
clarity tasks for dental staff and family members. Taken
together, all the approach strategies provide compre-
hensive management tools to help staff treat the patient
and to help the patient get the most out of dental care.

Separating out each of the patient’s “global” or non-
dental issues and determining how to manage each
will significantly help to make the overall management
of the “complex, medically compromised” patient less
formidable. Table 7.1 lists some common global issues
and some possible approaches.

Issue Approach

Congestive heart failure

Check at each visit for disease control. Any exacerbations? Medications unchanged? Taking

medications regularly? No change in symptoms?

Angina with exertion
Confusion (dementia)

Have nitroglycerin present on countertop for immediate access.
Have family member or caregiver present as a familiar/calming/influential face.

Determine best time of day to treat patient. Avoid late afternoons as the confused patient may
“sundown” (become increasingly confused at the end of the day)

Wheelchair for mobility

Have sliding board present for transfers. Identify patient’s strong side: this is the side the patient

will lead with when getting in and out of the dental chair

Unstable/brittle diabetes

Ask patient for glucometer readings at each visit

Have glucose source ready for immediate use
Ask if patient took medications and when their last meal was

Coumadin use
Parkinson’s disease

INR (internationalized normalized ratio) before any surgical procedure
Arrange appointments when the patient is most functional and alert after his or her medications

Keep patients semi-reclined to avoid choking/aspiration




76

Common dental issues and possible approaches

Issue Approach

Multiple root decay

Severe gingival inflammation
with heavy oral debris

Decay at crown margins

Restore with resin-modified glass ionomer. Treat with fluoride varnish every three months
Use a three-headed toothbrush, develop patient/caregiver skills in using this brush
Increase recall frequency to every 3 months with fluoride varnish

Restore with glass ionomer or resin-modified glass ionomer. Advise patient/caregiver

that new crown(s) may be needed

Broken teeth with residual roots

Loss of abutment tooth for partial
to existing prosthesis

Loss of posterior support

Consider root canal treatment and doming residual root Extractions
Consider implant with attachment to provide retention, stability, and support

Develop occlusion for shortened dental arch

Recognizing dental problems and solutions is much
more in the realm of the practicing dentist. Often
the geriatric patient will present with multiple car-
ious lesions, especially on root surfaces and at crown
margins. While the damage may be extensive, the
dentist should always evaluate which teeth are most
strategic for the patient (see the “Which teeth are
most strategic for patient to maintain?” section ear-
lier in this chapter) and put the most effort into
restoring these teeth. These will generally be the
teeth the patient will function with regardless of
whether they wear a prosthesis or not. These will
also generally be the teeth that are most cleansable
or accessible to oral hygiene by the patient or care-
giver. Dental issues and approaches must always be
considered in relation to the patient’s disease trajec-
tory. As the patient becomes less able to maintain
daily oral care, the restorations need to be more
accessible, cleansable, and easily managed by patient
and caregiver. Table 7.2 lists some common dental
issues and possible approaches.

Unlike restorative practices with healthy ambulatory
patients where treatment goals are generally more
procedure driven, treating the geriatric patient more
often involves tailoring procedures and treatments to
the patient’s physiologic, psychologic and functional
limitations. A mesial-occlusal (MO) composite on
tooth no. 12 in the confused patient in a wheelchair
becomes a monumental task — time consuming, pro-
duction limiting, frustrating for doctor, staff, and family

members, and fraught with unpredictable turns in
events that can prevent completion of the restoration.

For these and other frail elderly patients it is critical
to redefine what a successful patient outcome of
treatment would be. Patient success, then, may
mean sitting long enough for oral debridement of half
of the mouth, or successful use of an acrylic partial
with class 2 mobile abutments, consistent low levels
of oral debris at the gumline and interproximally
without new caries and minimal gingival inflamma-
tion, or the ability to wear a complete denture all
day with denture adhesive. While none of the above
might be considered a dental success or a traditional
expected dental outcome, each can be successfully
achieved and maintained.

Treatment goals and decisions should be reviewed
with the patient and caregiver and generally should
address the following important areas:

Important areas to be addressed
for treatment goals and decisions

Treat emergent issues as soon as possible, avoiding
the “let’s wait and see” attitude to minimize
ongoing pathologies

Make infection control, i.e., minimizing or eliminating
decay, gingival/periodontal inflammation, endodontic/
pulpal infections, and the removal of hopelessly
damaged or abscessed teeth, a fundamental goal

of management

Minimize disruptions in function to enable confused
patients to successfully keep using their dentures,

to minimize potential swallowing problems, and to
maintain consistent dietary intake

Maintain anterior esthetics




Maintain functional tooth pair contacts so the
patient can continue to masticate

Empower the caregiver to assist or finish up oral
care started by the patient

Create stable endpoints/phases in the treatment
process to enable the patient to function, have
reasonable esthetics and to prevent recurrent
infections in the event that there is a catastrophic
illness, injury, or situation that would keep the
patient from continuing treatment

Design partials with additional rests and embrasure-
style clasping to allow for functional prostheses in
the event that abutment teeth are lost

Consider acrylic partial dentures that can have
denture teeth easily added as natural teeth are lost

In the older adult, dental implants provide the ability
to anchor crowns and dentures in an oral environ-
ment that is often more hostile to restorations and
dental prostheses and more prone to caries due to
diminished presence of saliva and/or reduced fine
oral motor function. Implant treatment also enables
the restoration of edentulous spaces without involv-
ing adjacent teeth which may have multiple restora-
tions or may be intact and unrestored. As noted
by Weber: “They also facilitate treatment decisions,
which are more typically needed for the older patient:
teeth with reduced periodontal support, endodontic,
or structural deficiencies, which may have a good to
fair prognosis if left alone, but would not make pre-
dictable abutments for prosthetic devices, can be
maintained without compromising the prognosis of
the planned restorations” (Weber, 2008). However,
patients and families are often reluctant to consider
this treatment option due to finances or concerns
about exposing the older patient to a surgical
procedure. In 2010, a short-term retrospective pilot
study examined implant integration and bone resorp-
tion at a mean of 32 months post-insertion in medi-
cally compromised elderly. The study found that
implant therapy in older adults with well-controlled
systemic disease should not be considered to be a
high-risk procedure relative to the type of implant
supported prosthesis, surgical procedure associated
with implant placement, or presence of systemic
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disease (Hyo-June et al, 2010). The dependent
elderly can also benefit from implant treatment with
minimal impact on gingival health. In a study of
32 Swedish elderly (selected from an initial group of
3041 eligible for subsidized dental care), Olerud and
colleagues found that the subjects were satistied with
their implants and that their natural teeth and
implants show[ed] few signs of oral diseases. The
authors did note that there has been a change in atti-
tudes toward dental implants among the Swedish
elderly, “... even at older ages, people wish to avoid
removable dentures” and they expected “... an
increase in dependent elderly people with implants
will be a reality in the future.” Additionally, “... since
the number of edentulous individuals will decrease
in the future, more elderly individuals will have a
combination of natural teeth and implants” (Olerud
et al., 2012). Implant treatment does, however, tend
to be expensive: the implant and restorative parts,
the surgical procedure, and the restorations can be
cost-prohibitive for many patients. Interestingly, in
the competitive dental marketplace one can see prices
for implants and procedures slowly decreasing.
Perhaps with more widespread use and acceptance in
the future, the costs of implant treatment will be
more accessible to more elderly dental consumers.

Implant treatment is restoratively driven and
therefore requires meticulous preplanning and team-
work. The reader is referred to Stanford’s article for a
broad review on dental implants in geriatric dentistry
in the general practice (Stanford, 2005).

The learning curve for providing implant therapy
is steep and requires ongoing continuing education
and practice. However the possibilities are numerous
and can provide creative restorative solutions that
are biomechanically sound.

One implant can serve as a root form anchor to
support a single crown (Fig. 7.1a,b), or serve as an abut-
ment to hold a partial in place (Fig. 7.2a,b). A single
implant serving as an abutment for a partial provides
retention (resistance to vertical displacement), stability
(resistance to horizontal or lateral displacement), and
support (resistance to tissueward movement) of the
partial. The resilience of the attachment allows for rota-
tion of the distal extension portion of the partial and
acts as a stress-releasing element (Fig. 7.2a,b).

Two implants can retain an implant retained/tissue
supported overdenture or serve as abutments for an
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Figure 7.1 (a,b) Single implants used as root form anchors for porcelain fused to metal crowns (PFMs).

(a)

(b)

Figure 7.2 (a,b) Single implant placed on the upper right to retain and support a partial denture.

implant fixed bridge (Fig. 7.3). A bar, e.g., Hader bar,
attached to the two implants will have retentive
clip assemblies in the overdenture (Fig. 7.4a,b). The
McGill University symposium on the efficacy of over-
dentures for the treatment of edentulous patients
developed a consensus statement which supports
the use of two dental implants with mandibular over-
dentures. “The evidence currently available suggests
that the restoration of the edentulous mandible with a
conventional denture is no longer the most appropriate
first-choice prosthodontics treatment. There is now
overwhelming evidence that a two-implant overden-
ture should become the first choice of treatment for the
edentulous mandible.” (Feine & Carlsson, 2003).

Two implants can also be used in the maxilla to
retain a maxillary complete denture especially in

Figure 7.3 Multiple implants support an implant fixed
bridge, upper right, and crowns. Note the anterior
cantilever pontics at tooth sites no. 6 and no. 11, which
are kept out of occlusion to minimize lateral forces.
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Figure 7.4 (a,b) Two implants with a bar and clip attachment system.

(@)

(b)

Figure 7.5 (a,b) Two maxillary implants to retain a maxillary complete denture. Note that the full palate will provide tissue
support and that the denture flanges have been constructed to help maximize conventional denture retention.

patients who are xerostomic and who have poorly
retentive dentures (Fig. 7.5a,b).

Three or four implants can serve as abutments for an
implant retained and supported overpartial or over-
denture (Fig. 7.6a,b,c). These prostheses are implant
retained and supported, creating no tissue pressure.

Treatment planning: important goals

While treatment options and patient presentations
are multiple and varied, the treatment plan for the
individual patient needs to be rational and appropriate
for his or her situation and the provider’s clinical
skills and knowledge. Ettinger and Berk (1984) pro-
posed the concept of “rational dental care”. They

explained that, “... individualized care should occur
only after all the modifying factors have been evalu-
ated and that this approach is much more appropriate
for older patients than ‘technically idealized dental
care” (Ettinger, 2006). Various modifying factors
need to be considered before treatment (Ettinger

2006). Consider these as the dentist’s “due diligence”:

» The patient’s desires and expectations.

* The type and severity of the patient’s dental needs.

* How the patient’s dental problems affect his or her
quality of life.

° The patient’s ability to tolerate the stress of
treatment (his or her mental and medical statuses
as well as mobility).

° The patient’s ability to maintain oral health
independently.
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Figure 7.6 (a,b) Four implants in the maxillary arch
and four implants in the mandibular arch. Implant
overdentures were constructed that are totally implant
supported with no tissue support. (c¢) Four implants in
each arch with retentive ball attachments and gold caps
used to retain and support maxillary and mandibular
overdentures.

» The probability of positive treatment outcomes.

e The availability of reasonable and less-extensive
treatment alternatives.

* The patient’s financial status.

e The dentist’s ability to deliver the care needed
(skills and available equipment).

e Other issues (e.g., the patient’s life span, family
influences and expectations, and bioethical issues).

Conclusion

Treatment planning and oral rehabilitation for the
geriatric patient provides an environment that may
be more challenging for the oral health protfessional.
The challenges are generally not procedural or
technical challenges. Older adults may present with
medical complexities, physical and cognitive limita-
tions, financial concerns, and individual and family
expectations. Organizing your system of data collec-
tion to provide a consistent method of evaluation of
all appropriate treatment options and the patient’s
ability to tolerate dental treatment, and engaging
family/caregivers when indicated will lead to the
most successful possible outcome in restoring
esthetics and function.

DISCUSSION QUESTIONS

1 Which diagnostic studies are important in
developing an appropriate treatment plan for
a geriatric patient, and why?

2 What medical conditions can lead to choking and
swallowing problems? How should treatment be
modified to address these issues? What other
conditions might contribute to choking and
swallowing issues?

3 Create a checklist of critical questions to use in
assessing how to proceed with a treatment plan for
the geriatric patient.

4 Describe what adaptations need to be considered
by a patient in adjusting to his or her first dental
prosthesis (partial or complete)? What advice
would you give to a patient upon inserting the first
prosthesis?
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Informed consent is a concept that recognizes that
individuals have the right to make decisions about
their health care. The idea of informed consent is
rooted in autonomy. Autonomy is the notion that
individuals have a right to self-determination (Eyal,
2011). In the context of health care, autonomy
means that people have the right to adequate
information in order to understand their condition
and treatment choices, and the right to use that
information to make healthcare decisions (Eyal,
2011). These rights create corresponding obligations
on the part of the healthcare provider to provide
such information to patients, and to respect their
patients’ healthcare choices. If healthcare providers
do not uphold these obligations, they have violated
patients’ rights. Informed consent is a necessary
factor in providing quality care (Brody, 1989).

Informed consent is a relatively new concept.
Historically, health care was more paternalistic, in
that healthcare providers decided the best course
of action or treatment, and their patients complied.
However, under the auspices of healthcare research,
many inappropriate and unethical medical studies
were conducted. A prototypical example is the
Tuskeegee Syphilis Experiment, in which African-
American men with syphilis were neither treated

nor even informed of their condition so that
researchers could observe the progression of their
disease (Coleman et al., 2005). Another example of
an ethical violation in research was a study con-
ducted at the Jewish Chronic Disease Hospital in
which elderly patients were injected with live cancer
cells without their knowledge to study that disease
(Coleman et al., 2005). Ethical violations such as
these, that dramatically infringed on the rights of
people participating in healthcare research, illus-
trated the pressing need to have potential research
participants understand what the research was,
along with any potential risks and benefits. Armed
with this information, individuals could then decide
in an educated manner whether they wanted to par-
ticipate in a given study. This concept then migrated
from research to health care in general (Beauchamp,
2011). The application in general health care for
patient permission to perform health services became
known as “informed consent.” It recognized that
people are autonomous, have the right to receive
information, to make decisions, and deserve to have
their values, beliefs, and priorities honored when
receiving health care.

Informed consent is important because patients
have a right to make choices about themselves and
their health care. For patients to make educated/
informed choices, it is necessary that their provider
gives them the adequate and appropriate information
with which to do so. If a provider makes unilateral
decisions about a patient’s health care, does not
provide the patient with adequate information to
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make an informed decision, or proceeds with the
assumption that the patient has consented, the pro-
vider has violated the patient’s right to autonomy
and to make his or her own healthcare decisions.

In clinical practice, it is not uncommon for practi-
tioners to think of informed consent as simply a piece
of paper to be signed prior to treatment; however,
true informed consent is a process that involves an
ongoing conversation between the provider and
patient (Brody, 1989). It involves the provider giving
the patient adequate information with which to make
an informed decision. Ideally, the patient understands
the condition requiring treatment, the benefits and
the risks of the proposed or recommended treatment,
as well as the alternative treatment choices and their
risks and benefits. Of particular note is that part of a
patient’s understanding necessarily includes under-
standing the risks and benetfits of declining treatment
entirely. Additionally, providers should communicate
to their patients, in clear and appropriate terminology,
the provider’s thought process that led to the recom-
mended treatment (Brody, 1989). The patient ought
to have the opportunity to ask questions and have
to have them answered (Brody, 1989). For example,
if a patient has an odontogenic infection, the provider
should explain, in understandable terms, that the
infection exists and what caused it. Then, if the rec-
ommended treatment is root canal therapy, this
should be explained to the patient, including infor-
mation about why preserving the tooth is the
treatment of choice; what would be involved with the
therapy, including facts such as the need for a crown
following the treatment; and an explanation of the
chances that the root canal therapy could fail. The
provider would also be obligated to inform the patient
that extraction, with or without placement of an
implant, would be an alternative method of treatment,
and explain both the risks of extraction and the impli-
cations of tooth loss. Again, declining treatment is an
option, and the risks of that choice — in this case the
risk of leaving an infection untreated — also need to be
explained. With this understanding, the patient would
be able to make a choice that is informed and would
be able provide knowledgeable consent for treatment.

When the informed consent process has taken
place, it is critical to adequately document the process
in the dental record. Having the document that the
patient signed providing consent is important, but is,
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in and of itself, inadequate documentation. The chart
note should document the relevant facts of the
provider’s conversation with the patient, including
the explanation of the condition, the recommended
treatment, its risks and benefits, possible alternative
treatments, their risks and benefits, and the risks of
no treatment. The patient’s decision should be docu-
mented; and should, ideally, include a comment on
the patient’s reasoning for this decision. For clarity of
understanding and risk management purposes, the
patient should sign the informed consent form.

Many geriatric patients are competent to make their
own healthcare decisions, and the informed consent
process should be carried out in the typical fashion.
The default assumption is that individuals are com-
petent until proven otherwise (Kluge, 2005). It is not
uncommon for healthcare providers to assume that
patients are competent when they agree with the
healthcare provider and incompetent when they dis-
agree with the healthcare provider; however, this is
not the case. A rational and autonomous person can
disagree with a healthcare provider or refuse the pro-
posed treatment; similarly, an incompetent person
can agree with the healthcare provider and treatment
plan. Agreement with the proposed treatment does
not necessarily mean the patient is a competent deci-
sion-maker, and disagreement does not mean that
they are incompetent.

In the USA, decisions for incapacitated patients
account for half of the decisions about life-sustaining
treatment for patients in nursing homes, and three-
quarters of the decisions for patients with life-threat-
ening illness who are hospitalized (Rid & Wendler,
2010). When geriatric adults are not competent to
make healthcare decisions on their own, there are
alternatives to the traditional informed consent pro-
cess, including surrogate decision-makers and
advanced directives (Jawarska, 2009). These concepts
are important to the dental provider for two reasons.
First, it is important to be aware of how to go about
providing dental care and making treatment decisions
for older adults who are not competent. Secondly,
the dental provider should be aware of the patient’s
wishes and healthcare directives should there be a
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medical emergency, so that the dental team is able to
provide treatment in a fashion compatible with the
patient’s wishes, and to provide emergency response
personnel with appropriate and complete information.

When an older adult is not competent to make
decisions, another individual must make healthcare
decisions for him or her. That person is called a surrogate
decision-maker (Jawarska, 2009). Surrogate decision-
makers are either designated by the patient through
a durable power of attorney, or, if none is designated,
state statues name next-of-kin as surrogates should the
patient become incapacitated with no named surrogate
(Rid & Wendler, 2010). A surrogate decision-maker
typically makes healthcare decisions based on one of
two standards, either the substituted judgment stan-
dard or the best interest standard (Dunn et al., 2011;
Jawarska, 2009). Using the substituted judgment stan-
dard, a decision-maker attempts to make a decision
based on what he or she believes the individual would
have decided for him or herself, if competent (Dunn
et al, 2011; Jawarska, 2009). Using the best interest
standard, the decision-maker makes healthcare choices
based on what is in the best interest of the individual
at the time (Dunn et al., 2011; Jawarska, 2009). Data
show that the challenge to surrogate decision-makers
is that surrogates do not make the decisions that the
patients would make for themselves approximately
one-third of the time (Scheunemann et al., 2012).

A person who was once competent, which is the case
with many older adults, may have an advance direc-
tive. Advance directives may simply name the surrogate
decision-maker, or they may delineate specific details
regarding healthcare preferences (Jawarska, 2009).
Advance directives may include Do Not Resuscitate
(DNR) orders declining cardiopulmonary resuscita-
tion (CPR), or other types of preferences, but tra-
ditional advance directives are frequently limited
(Hickman et al., 2010). Even when patients have
preferences regarding life-sustaining treatment, they
may elect to have procedures done to mitigate pain
and improve their quality of life, and these orders
should not dissuade clinicians from providing palliative
care. One of the challenges of advance directives is that
they may not provide guidance for the specific med-
ical situation that presents itself (Scheunemann et al.,
2012). A type of advance directive, that attempts
to mitigate the limitations of traditional advance
directives, is the Physician Orders for Life-Sustaining

Treatment (POLST) program (Hickman et al., 2010).
In addition to wishes regarding CPR, this system
details healthcare preferences, including preferences
regarding specific interventions, antibiotic use, and
artificial nutrition. It is a standardized program,
designed to facilitate the coordination of care across
settings (Hickman et al,, 2010). However, it is still
ditficult for patients to truly predict what they would
want in a hypothetical situation because they cannot
predict the future specific medical situation and the
associated emotional and social contexts (Sundore &
Fried, 2010). Therefore, patients are encouraged to
not only designate a surrogate, but to engage in con-
versations with clinicians and surrogates about their
values regarding health, and to consider giving surro-
gates leeway to make decisions in light of the relevant
information when a specific circumstance presents
itself (Sundore & Fried, 2010).

Informed consent is an important process for
healthcare providers and their patients, including
older adults. When an older adult is not competent to
make decisions for themselves, a surrogate decision-
maker may be engaged to make healthcare decisions
for them. This surrogate may be designated by the
patient in a durable power of attorney, or by the state,
predicated on that state’s statutes. Additionally, the
patient may have an advance directive to ensure that
their healthcare wishes are known. Dental providers
should be aware of who the surrogate decision-maker
is for the patient and know of any advance directives,
both for making decisions with regard to dental care
and so that healthcare preferences can be honored
when the patient is in the dental setting.

An older adult presents as a new patient. He displays
symptoms of dementia. He is shabbily dressed,

has poor hygiene, and you suspect poor nutrition.
He was dropped off at the appointment by a friend
and he reports that he has a relative that checks

on him occasionally.

Case study 1 questions

How do you go about getting consent for treatment
for this patient?

What other people or organizations might you want
to engage for this patient?




You have an elderly patient who has dementia and

is not able to make decisions. Prior to becoming
incapacitated, she appointed her daughter as her
healthcare proxy. She has multiple missing teeth, and
multiple carious teeth. Due to her behavior she will not
likely be able to tolerate partial or complete dentures.
Her daughter would like all the teeth restored and
implants placed under general anesthesia.

Case study 2 questions

What factors would you consider in making your
treatment recommendations?

How would you go about the informed consent
process with the patient’s daughter?

Your patient is a veteran with cancer and has a POLST,
which includes a DNR. He has elected to not receive
treatment for his cancer due to a poor prognosis and
the side effects of the treatment. He would like to spend
his remaining months with his family and with a good
quality of life. He has multiple unrestorable teeth that
are causing him pain and interfering with his ability to
eat. He would like them extracted to mitigate the pain
and allow him to eat comfortably, and he would like
to have the procedure done under general anesthesia,
for which there is no medical contraindication. The
anesthesiologist is hesitant to provide intravenous
sedation since the patient has a DNR.

Case study 3 questions

What are the concerns with providing anesthesia

to someone with a DNR?

Should the patient’s desire to not have life-saving
treatment for his cancer prevent him from having

a procedure under general anesthesia to mitigate
his pain and improve his quality of life? Are there
alternatives treatment and/or pain control modalities
that could be considered?

85

Beauchamp, T.L. (2011) Informed consent: its history,
meaning, and present challenges. Cambridge Quarterly of
Healthcare Ethics, 20, 515-23.

Brody, H. (1989) Transparency: informed consent in primary
care. The Hastings Center Report, 19, 5-9.

Coleman, C.H., Menikoff, J.A., Goldner, J.A., et al. (2005)
The Ethics and Regulation of Research with Human Subjects.
Lexis Nexis, Newark, NJ.

Dunn, L.B., Hoop, J.G., Misra, S., etal. (2011) “A feeling that
you're helping”: proxy decision making for Alzheimer’s
research. Narrative Inquiry in Bioethics, 1(2), 107-22.

Eyal, N. (2011) Informed consent. In: The Stanford
Encyclopedia of Philosophy, Fall 2012 edn (ed. E.N. Zalta).
From http://plato.stanford.edu/archives/fall2012/entries/
informed-consent/. Accessed March 21, 2014.

Hickman, S.E., Nelson, C.A., Perrin, N.A., ef al. (2010) A
comparison of methods to communicate treatment pref-
erences in nursing facilities: traditional practices versus
the physician orders for life-sustaining treatment program.
Journal of the American Geriatrics Society, 58, 1241-8.

Jawarska, A. (2009) Advance directives and substitute deci-
sion-making. In: The Stanford Encyclopedia of Philosophy,
Summer 2009 edn. (ed. E.N. Zalta). From http://plato.stan-
ford.edu/archives/sum2009/entries/advance-directives/.
Accessed March 21, 2014.

Kluge, E.W. (2005) Competence, capacity, and informed
consent: beyond the cognitive-competence model.
Canadian Journal on Aging, 24, 295-304.

Rid, A. & Wendler, D. (2010) Can we improve treatment
decision-making for incapacitated patients? Hastings Center
Report, 40, 36-45.

Scheunemann, L.P, Arnold, R.M. & White, D.B. (2012)
The facilitated values history: helping surrogates make
authentic decisions for incapacitated patients with advanced
illness. American Journal of Respiratory and Critical Care
Medicine, 186, 480-6.

Sundore, R.L. & Fried, T.R. (2010) Redefining the “planning”
in advance care planning: preparing for end-of-life
decision making. Annals of Internal Medicine, 153, 256—61.



Evidence-Based Decision Making

In a Geriatric Practice

Mary R. Truhlar

Department of General Dentistry, School of Dental Medicine, Stony Brook University, Stony Brook, NY, USA

Evidence-based decision making is defined as:

The conscientious, explicit and judicious use of current
best evidence in making decisions about the care of
individual patients

(Sackett et al., 1996).

Older adults, generally considered persons over the
age of 65 years, comprise a distinct population that
often provides diagnostic and therapeutic challenges
to clinicians. Practitioners working with this cohort
need the skills to search and critically evaluate the
literature, problem solve, and make evidence-based
decisions in the care of patients. The practice of evi-
dence-based medicine integrates individual clinical
expertise with the best available external clinical
evidence from systematic research. Taken one step
further it integrates the best research evidence with
clinical expertise and patient values (Sackett et al.,
2000). In applying evidence-based decision making
(EBDM) to the field of dentistry The American Dental
Association (ADA) Center for Evidence-Based
Dentistry defines it as the process of finding relevant
information in the dental literature to address a
specific problem, using some simple rules of science
and common sense to quickly judge the validity of
health information, and finally the application of the
information to answer the original clinical question
(ADA: http://ebd.ada.org/about.aspx).

Twenty-five years ago we got our news and
information from a few universal sources; today both

KEYPOINT

A medically complex and pharmalogically challenging
population, such as the older adult, greatly benefits
from the combined use of practitioner expertise,
research evidence, and patient values when making
decisions in a clinical healthcare setting.

the dental professional and patient get an abundance
of information from many sources. The dental pro-
fession is no longer the only or the main source of dental
healthcare information for our patients.

Evidence-based decision making provides practi-
tioners with an approach for the management of
information and facilitates the translation of
scientific evidence into clinical practice decisions,
thus supporting the delivery of quality patient care.
The term “information overload” is frequently
applied to the experience of managing today’s data
influx; however, too much data may not be the real
issue. Complaints about “too many books” emerged
during the course of the 18th century in England,
France, and Germany (Blair, 2010). The late 18th-
century reader felt themselves to be overwhelmed
by the number of books being printed. The anxiety
felt in the later part of the 18th century was related
to a rapid increase in new print titles, an increase of
about 150% over 30 years. Today we are not so dis-
similar, we find ourselves to be overwhelmed by
meteoric rise in emails and digital communications.
Wellmon (2012) believes that much of the way that
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we deal with the information around us have their
antecedents throughout history, and the real issue
lies not in the sheer volume of information but in a
perceived inability to manage new information.
Therefore, developing a technique to manage, dis-
till, and analyze information would greatly enhance
our ability to remain current and conversant in
patient care.

Evidence-based decision making in clinical practice
begins with a clearly defined question related to patient
care. The second step consists of efficiently accessing
established sources of relevant topic information. This
is followed by a critical appraisal of the evidence.
Implementation of the findings is followed by contin-
uous re-evaluation and assessment with the goal of
maintaining a constant state of best practice.

ADA Center for Evidence-Based Dentistry (http://
ebd.ada.org/)

CEBM — Centre for Evidence Based Medicine (http://
www.cebm.net/)

CEBD - Centre for Evidence Based Dentistry (http:/
www.cebd.org)

In “searching for the truth” an array of information
can be obtained from diverse sources. Primary sources
include clinical trials, cohort and case-controlled
studies, and case reports. Secondary sources include
systematic reviews, reviews of literature, meta-analysis,
evidence-based journals, and evidence-based clinical
guidelines (e.g., ADA). Web-based sources cover all
the domains and offer point of care tools.

Scholarly articles/communications, whether in a
hard copy or online format, present substantiated
research and academic discussion among profes-
sionals and are an appropriate source for EBDM.
There are popular and readily available communica-
tions that fall into a gray area. In these sources it is
frequently difficult to distinguish research-based
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material from unsubstantiated “expert” information
given by a distinguished editorial panel. Popular
communications such as dental magazines designed
to inform and entertain may contain some research-
based evidence but are not considered rigorous
enough for EBDM. Trade communications that reach
out to practitioners in specific industries to share
market and production information are for business
purposes and should be viewed in this manner.

KEYPOINT

In the practice of geriatric dentistry, where medical issues
frequently interface with the provision of dental care, the
systematic review (SR) can provide a good overview of
the studies related to a given topic area (e.g., Is there a
scientifically based reason to recommend prescribing
antibiotic premedication for patients with joint
replacements?)

A well-written systematic review provides the practi-
tioner with a quick and encompassing look at the
state of scientific research on a specific clinical
question. An SR synthesizes the results from mul-
tiple studies addressing the same question by: statis-
tically combining and distilling large quantities of
data, evaluating the quality of each study and overall
evidence in an objective manner, and concluding
with an organized review of clinically useful
information. In contrast, the case study and expert
opinion provide less robust evidence, which fre-
quently is limited to observational data reflecting the
sentiment “We do this in my practice.”

Cochrane Library: Collaboration — Oral Health
Group (International) (http:/Avww.ohg.cochrane.org)
TRIP database (UK) (http://Awww.tripdatabase.com/)
DARE (Database of Abstracts and Reviews of
Effects) (UK) (http://www.crd.york.ac.uk/crdweb/)
NICE (National Institute of Clinical Excellence)
(UK) (http://www.nice.org.uk/)

AHRQ (Agency for Healthcare Research and
Quality) (USA) (http://www.ahrg.gov)

PubMed (USA) (http://www.ncbi.nlm.nih.gov/)




88

Reviewing the evidence requires a method to
assess the statistical and clinical significance as
well as the applicability of the material presented.
A journal’s “impact factor” (IF) is a good starting
point for evaluation of the quality articles it con-
tains. Not all journals are created equal or are per-
ceived as being equal, and the impact factor can be
used as a tool to rate a journal’s importance within
its field. It can serve as an indication of how reliable
an article may be; however, it should not be used
to assess the importance of individual articles,
nor as a measure of an individual investigator’s
relevance. Impact factor is calculated yearly for
journals and indexed in Thomson Reuters’s Journal
Citation Reports© (http://go.thomsonreuters.com/
jer/). This is the most universally used and under-
stood journal rating system. Impact factor is a
numerical measure of a scientific journal’s average
number of citations of recent articles. Citations can
include but are not limited to articles, reviews,
meeting proceedings, or notes. Editorials or
letters-to-the-editor are not included. The larger
the IF value, the more important the journal is
considered.

KEYPOINT

Impact factor=the number of articles published in
2009 and 2010 that were cited by journals during
2011 / the total number of citable items published by
the journal in 2009-2010. For example, if a journal
has an IF of 10 for 2011, that means each article
published in 2009 and 2010 received an average of
10 citations.

The validity of IF is impacted by several factors
including the fact that most investigators cite their
own articles; the current popularity of the field of
study; and if a survey of experts feel it shows limited
correlation to actual journal quality. However, it
remains the gold standard for rating a journal’s con-
tribution to scientific literature. Table 9.1 lists the
journals of interest to a geriatric practice.

In addition to knowing the source quality, a series
of screening questions should be applied to the

communication to further determine rigor and rele-
vance of the material. Depending on the information
type (e.g., SR, review of literature, meta-analysis,
case report), the questions will vary.

Was the question clear and concise?

Were the studies reviewed appropriate to the
question?

Was the quality of the studies addressed?

Was it a comprehensive literature review?

Was it an up-to-date review?

Was there a reasonable presentation and
interpretation of the studies results?

Were all study outcomes considered and addressed?
Can the studies reviewed be applied to your local
cohort or location?

Was a risk/benefit ratio addressed?

The goals of EBDM are to quickly sort through a vast
amount of information, to know how and when to
ask challenging questions of others, to keep
up-to-date on current research findings, and to offer
the best, scientifically supported care to your patients.
However, having the desire to execute EBDM does
not necessarily ensure that it fits into a busy geriatric
practice. To assist in accomplishing these goals it is
essential to develop and establish a practical approach
to facilitate the incorporation and continued use of
this practice style.

KEYPOINT

Consider a “divide and conquer” approach to make
the process less cumbersome and more rewarding.

Identify information specialists in your practice,
group, or study club and assign specific topics to
interested persons and have them report findings and
initiate discussions. Approach dental colleagues and
sales representatives with systematic review-type
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questions, challenge low-level evidence, and seek
systematic reviews from independent, unbiased
sources to support clinical practice decisions.

When presenting the evidence to the patient or
caregiver recognize the need to be concise, while being
informative. Be prepared with the resources to answer
questions in the face of a rapidly growing information
age, as well as being able to guide older adult patients
and caregivers in the decision-making process.

KEYPOINT

Research has shown that when faced with two choices
people make effective decisions; however, given three or
more choices they are less effective in decision making
and tend to defer to “What they have always done”
(Redelmeier & Schafir, 1995).

An older female patient presents with mitral valve
prolapse and aortic stenosis. She is scheduled for a

hip replacement surgery in 6 weeks. The patient asks:
"My orthopedic surgeon has explained that | will need
antibiotics prior to dental treatment following my
surgery. | have previously been given antibiotics for my
heart and then | was told | did not need to take them
anymore. Why do | need antibiotics again?”

Case study question

Is there a scientifically based reason to recommend
or not recommend the prescribing antibiotic
premedication for the prevention of systemic
bacteremia post-invasive dental procedures?

The following communications would serve as a
good starting point for discussion with the patient.

Wilson, W., Taubert, K.A., Gewitz, M., et al.
(2007) AHA [American Heart Association] Guideline.
Prevention of infective endocarditis. Circulation, 2007, 116,
1736-54. From 10.1161/CIRCULATIONAHA.106.183095.

American Association of Orthopedic
Surgeons (2012) Information Statement: Antibiotic Prophylaxis
for Bacteremia in Patients with Joint Replacements, Feb 2009.
Update December 7, 2012. From http://www.aaos.org/
research/guidelines/PUDP/dental_guideline.asp.

‘Oliver, R., Roberts, G.J., Hooper, L. &
Worthington, H.V. (2008) Antibiotics for the prophylaxis
of bacterial endocarditis in dentistry. Cochrane Database of
Systematic Reviews, Issue 4. Art. no. CD003813. DOI: 10.1002/
14651858.CD003813.pub3.

To determine whether prophylactic antibiotic
administration compared to no such administration or
placebo before invasive dental procedures in people at
increased risk of infective endocarditis (IE) influences
mortality, serious illness, or IE incidence.

A search was run on MEDLINE (1950 to June 2008)
and adapted for use on the Cochrane Oral Health,
Heart and Infectious Diseases Groups’ Trials Registers,
as well as the following databases: CENTRAL (The
Cochrane Library 2008, Issue 2); EMBASE (1980 to
June 2008); and the metaRegister of Controlled
Trials (to June 2008).

Due to the low incidence of IE,
cohort, and case-control studies with suitably matched
control or comparison groups were considered.

The administration of antibiotic
compared to no administration before a dental
procedure in people considered at increased risk of
IE. Cohort studies should follow those at increased
risk and assess for outcomes. Case-controlled studies
should match people who had developed IE with
those at similar risk but who had not developed IE.

Mortality or serious adverse
event requiring hospital admission; development
of IE following any dental procedure in a defined
time period; development of IE without prior
dental procedure; adverse events to the antibiotics;
and cost factor associated with the provision of
antibiotics.



Two authors indepen-
dently reviewed selected studies for inclusion,
assessed quality, and extracted data related to the
outcomes of interest.

One case-controlled study met the inclusion
criteria. The study collected all the IE cases in the
Netherlands over a 2-year period, finding a total of
24 people who developed IE within 180 days of
an invasive dental procedure and had required
antibiotic prophylaxis according to current guide-
lines because of increased risk of endocarditis due
to a pre-existing cardiac problem. Controls attended
local cardiology outpatient clinics for similar cardiac
problems, had undergone an invasive dental pro-
cedure with no sequela within the past 180 days,
and were matched by age with the cases. There was
no significant effect of antibiotic prophylaxis on the
incidence of IE. No randomized cohort studies met
the inclusion criteria.

This SR identified only one case-
controlled study that met inclusion criteria. There
remains no clear evidence that antibiotic prophylaxis
is effective or ineffective against IE in people who are
at risk and undergo an invasive dental procedure.

There is a lack of evidence to support
published guidelines or discuss whether the potential
harms and costs of antibiotic administration outweigh
any beneficial effect. Practitioners need to discuss the
dilemma of antibiotic prophylaxis with their patients
before a decision is made about administration.

Little, J.W., Jacobson, J.J., Lockhart, P.B.,
for American Academy of Oral Medicine (2010) The
dental teatment of patients with joint replacements: a posi-
tion paper from the American Academy of Oral Medicine.
Journal of the American Dental Association. 141(6), 667-71.
This position paper was written with the support of the
leadership of the American Academy of Oral Medicine
(AAOM) in response to the February 2009 American
Academy of Orthopaedic Surgeons (AAOS) information
statement in which the organization “Recommends that
clinicians consider antibiotic prophylaxis (AP) for all total
joint replacement patients prior to any invasive procedure
that may cause bacteremia.”
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The authors reviewed the literature on this
subject as it relates to the AAOS’s February 2009
information statement. The paper was reviewed and
approved by the leadership of the AAOM and dental
experts on this subject.

The risk of patients’ experiencing drug reactions
or drug resistant bacterial infections and the cost of
antibiotic medications alone do not justify the practice
of using antibiotic prophylaxis (AP) in patients with
prosthetic joints.

The authors identified the major
points of concern for a future multidisciplinary,
systematic review of AP use in patients with pros-
thetic joints. In the meantime, they conclude that the
new AAOS statement should not replace the 2003
Joint Consensus Statement. Until this issue is resolved,
the authors suggest dentists consider the following
three options: inform their patients with prosthetic
joints about the risks associated with AP use and let
them decide; continue to follow the 2003 guidelines
(AP for the first 2 years post-surgery); or suggest to
the orthopedic surgeon that they both follow the
2003 guidelines.

Cleghorn, B. (2010) Joint replacement prophylaxis: review
of AAOM Position Paper. JCDA: Canadian Dental Association.
Issue 4.

Cleghorn supports the well-researched
stance taken by Little et al. (2010) in the JADA
position paper. “This recent JADA article [which is
a position paper of the AAOM] recommends that a
systematic review of antibiotic prophylaxis use in
patients with total joint replacements be under-
taken. Until this systematic review is performed,
the authors recommend that the February 2009
AAOS information statement not replace the
2003 ADA/AAOS guidelines.” He concurs with
Little ef al. (2010) that the February 2009 AAOS
Information Statement has resulted in concern in
the dental community with respect to the increase
use of AP for patients with total joint replace-
ments. He notes that the February 2009 AAOS
Information Statement was developed without
the involvement of organized dentistry or other
nonorthopedic medical specialties and did not
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provide an evidence-based rationale for a return
to the pre-2003 guidelines.

Jevsevar, D., Abt, E. (2013) AAOS-ADA
clinical practice guideline 2012. Prevention of orthopaedic
implant infection in patients undergoing dental procedures.
The Journal of the American Academy of Orthopaedic Surgeons.
21(3) 195-7.

Authors continue to find that there is an
“identified need for further research in this area to
provide clear evidence regarding the correlation
between dental procedures and joint infections in
patients with orthopaedic implants.”

An older female patient presents with complaint of
burning of the tongue and foul taste increasing over
the past several months. The patient asks, “What can |
do to improve this situation?”

Case study question
Are there scientifically based recommendations for
the management of patients with burning mouth
syndrome?

The following communications would serve as a good
starting point for discussion with the patient.

The systematic review that follows is the most recently
available but is seven years out-of-date. This gap in
the advancement of research is acknowledged by an
expert in the field in the second 2010 review article.

Zakrzewska, J.M., Forssell, H. & Glenny,
A.-M. (2005) Interventions for the treatment of burning
mouth syndrome (review). Cochrane Database of Systematic
Reviews,Issue 1. Art.No.CD002779.DO0OI:10.1002/14651858.
CD002779.pub2.

To determine the effectiveness and
safety of any of the numerous interventions versus
placebo for relief of symptoms and improvement in

quality of life for patients with the complaint of burning
mouth syndrome (BMS). This term is applied to a
burning sensation in the mouth, most frequently the
tongue, in patients where no underlying dental or med-
ical causes are identified and no oral signs are found.
Sufferers frequently show evidence of anxiety, depres-
sion, and personality disorders. Reported prevalence
rates in general populations vary from 0.7 to 15% and at
highest risk are peri- and post-menopausal women.

A search was run on the Cochrane Oral
Health Group Trials Register (October 20, 2004),
CENTRAL (The Cochrane Library 2004, Issue 4),
MEDLINE (January 1966 to October 2004), and
EMBASE (January 1980 to October 2004). Clinical
Evidence, Issue no. 10, 2004 (BMJ Publishing Group
Ltd), conference proceedings, and bibliographies of
identified publications were searched to identify the
relevant literature.

Randomized controlled trials
(RCTs) and controlled clinical trials (CCTs) that com-
pared a placebo against one or more treatments in
patients with BMS.

All treatments that were evaluated
in placebo-controlled trials.

Relief of burning/discomfort.

Two authors independently
reviewed selected studies for inclusion, assessed
quality, and extracted data related to the outcomes of
interest.

Nine studies met inclusion criteria. Diagnostic
criteria for BMS were not always clearly reported.
The interventions examined were antidepressants (2),
cognitive behavioral therapy (1), analgesics (1), hor-
mone replacement therapy (1), alpha-lipoic acid (3),
and anticonvulsants (1). Of the nine studies, three
interventions demonstrated a statistically significant
reduction in BMS symptoms: all three alpha-lipoic
studies, the one anticonvulsant clonazepam study,
and the one cognitive behavioral therapy study. Only
two of these studies reported using blind outcome
assessment. None of the other treatments examined



in the included studies demonstrated a significant
reduction in BMS symptoms.

There is little research evidence
that provides clear guidance for those treating patients
with BMS. Studies, of high methodologic quality, need
to be undertaken in order to establish effective forms
of treatment. There is insufficient evidence to show
the effect of painkillers, hormones, or antidepressants
for BMS; however, there is some evidence that
learning to cope with the disorder, anticonvulsants,
and alpha-lipoic acid may offer some relief. More
research is needed.

Epstein, J. (2010) Burning mouth syn-
drome. Review of Zakizewska, J.M. et al. “Interventions for
the treatment of burning mouth syndrome.” JCDA: Canadian
Dental Association, Issue 4.

Epstein updates the well-researched
Zakrzewska et al. (2005) Cochrane Review entitled
“Interventions for the treatment of burning mouth
syndrome.” He states that this review “Effectively
summarizes the evidence base for BMS up until
2005.” The review applied stringent inclusion criteria
for studies on BMS, resulting in limited guidelines for
clinical care. The review presented significant results
from studies using the following interventions for the
management of BMS: cognitive behavioral therapy,
clonazepam therapy, and alpha-lipoic acid therapy.
Five years later, of these three interventions, clonaz-
epam continues to shown promise. Although alpha-
lipoic acid did show potential benefit, more recent
studies are not as supportive and the original study on
cognitive behavioral therapy had poorly defined out-
come measures. The state of our knowledge for the
management of chronic BMS has not significantly
advanced from 2005 and there remains a pressing
need for more controlled studies with adequate
sample sizes to validate the outcome measures.

As demonstrated in these case studies, the applica-
tion of EBDM in clinical practice is particularly
relevant to the medically complex geriatric
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population. The use of systematic reviews can assist
the practitioner in implementing an evidence-based
practice. Utilizing a focused clinical question in
“PICO” format that identifies the population: an
intervention, a comparison (if appropriate), and an
outcome; the SR presents an excellent research
strategy that utilizes several databases, details selection
criteria, assures independently performed reviews by
more than one individual, discusses and summarizes
results, and interprets the evidence with discussion,
application, implications, and future research needs
for clinical practice.
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Root Caries
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Dental caries (tooth decay) is a transmissible infection
caused by specific bacteria (Streptococcus mutans,
Streptococcus sobrinus, lactobacilli, and others) that
colonize tooth surfaces, feed on carbohydrates, and
produce acids as waste products. These acids dissolve
the mineral content of the tooth, and if not halted
or reversed, a carious lesion (cavity) is formed
(Featherstone et al., 2012).

The risk for dental caries persists throughout life. A
dynamic balance exists between pathologic factors
that promote caries and protective factors that inhibit
it. Pathologic factors include acid-producing bacteria,
frequent consumption of fermentable carbohydrates,
poor oral hygiene, as well as subnormal salivary flow
and composition. Protective factors include normal
salivary function, fluoride, daily thorough oral hygiene,
casein phosphopeptide-amorphous calcium phos-
phate paste (GC’s Tooth Mousse®, MI Paste®, and
Recaldent®), and extrinsic topical antibacterial sub-
stances (Featherstone et al., 2012).

Carious lesions are termed either primary (new
lesions on previously unrestored surfaces) (Fig. 10.1)
or secondary (new caries around existing restorations)
(Fig. 10.2). They occur on the crowns of teeth and
exposed root surfaces. Periodontal disease (gum dis-
ease), results in loss of gingival (gum) attachment and
exposure of the tooth’s root surface. The root com-
prises the biologic structures cementum and dentin.
Root surface cementum and dentin are more suscep-
tible to cavitation because they are less mineralized
than enamel ,the biologic material that comprises the

crown of the tooth, and begin to demineralize at a
higher salivary pH.

Older adults are retaining an increasing number of
natural teeth, and nearly half of all individuals aged
over 75 have experienced root caries. Root caries is
a major cause of tooth loss in older adults, and tooth
loss is the most significant negative impact on oral
health-related quality of life for the elderly (Saunders
& Meyerowitz, 2005). A false perception exists among
dental professionals and policy-makers that dental
caries is, for the most part, only active in younger
people. Several of the clinical, social, and behavioral
changes common to aging predispose older adults to
the highest rates of decay are discussed below. The
need for improved preventive efforts, and treatment
strategies for this population is acute. Better clinical
surveillance by public health agencies will drive
decisions about oral health policy and education
(Dye et al., 2007; Griffin et al., 2004).

The prevalence of untreated root caries is 12%
for adults aged 65-74 and 17% for those aged over
75 (Dye etal., 2007). African Americans and Mexican
Americans experience more oral health problems,
including dental caries, throughout the life course.
Lower educational attainment is also strongly associ-
ated with increased oral health problems at all ages
and across all races.

Aging is often associated with changes in oral mor-
phology, chronic systemic disease such as diabetes,
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Figure 10.1 Primary root caries under heavy plaque
accumulation: teeth nos. 22-27.

and decreasing dexterity, making personal oral
hygiene more difficult, particularly for the oldest
and most frail individuals. The pain of arthritis and
neuropathies make it difficult to grasp or manipulate
a manual toothbrush. Patients with dementia experi-
ence a higher prevalence of caries than those without
dementia, and the rates are related to dementia type
and severity. Individuals needing assistance with
oral hygiene and whose caregivers have difficulties
providing effective oral care experience the highest
rates (Rethman et al., 2011).

Another risk factor that often accompanies aging
is patients taking multiple medications. More than
500 medications have the potential to decrease sali-
vary flow, which leads to xerostomia (dry mouth)
and subsequently dental caries. Other social and
behavioral factors that contribute to the higher
frequency of root caries in older adults include
lack of a perceived need for dental treatment and
a history of smoking and alcohol consumption
(Featherstone, 2004; Featherstone et al., 2007; ten
Cate & Featherstone, 1991).

Good oral hygiene is also compromised by existing
dental restorations and the presence of oral pros-
theses and appliances. Wearing a removable partial
denture is associated with higher rates of dental
caries. It is unclear whether this is due to the initial
high caries rate that resulted in tooth loss or if the
denture has a role in causing caries due to increased
root surface exposure on the abutment teeth, food
impaction, and plaque accumulation.

Caries risk assessment

Understanding factors and behaviors that directly
or indirectly impact caries pathogenesis offers oppor-
tunities to reduce the caries burden of the aging
population. Caries Management By Risk Assessment
(CAMBRA) is a conservative and effective approach
to prevention and treatment of the disease across the
life course (Featherstone, 2004). Caries pathogenesis
isrecognized as a balance between protective factors
(fluoride, calcium phosphate paste, sufficient saliva,
and antibacterial agents) and pathologic factors
(cariogenic bacteria, inadequate salivary function,
poor oral hygiene, and dietary habits — especially
frequent ingestion of fermentable carbohydrates)
(Featherstone, 2004). Correctly assessing caries risk
can identify a therapeutic treatment regimen for effec-
tively managing the disease by reducing pathologic
factors and enhancing protective factors, resulting
in fewer carious lesions (Featherstone, 2004). With
accurate risk assessment, noninvasive care modalities
(chlorhexidine rinse and fluoride rinse or varnish) can
be used proactively to prevent carious lesions and
therapeutically to remineralize early carious lesions.
Restorative procedures for more advanced lesions
can be conservative, preserving tooth structure and
benefiting patient oral health (Featherstone, 2004).

CAMBRA has proven to be a practical caries risk
assessment methodology and a systematic and effective
approach to caries management. Targeted antibacterial
and fluoride therapy based on salivary microbial and
fluoride levels has been shown to favorably alter the
balance between pathologic and protective caries risk
factors. Caries risk assessment with aggressive preven-
tive measures and conservative restoration has been
shown to result in a reduced two-year caries incre-
ment compared to traditional, nonrisk-based dental
treatment. Altering the caries balance by reducing
pathologic factors and enhancing protective factors,
namely antimicrobial (for example, chlorhexidine) and
fluoride rinses, reduced caries risk and resulted in fewer
carious lesions. Readers are encouraged to further
familiarize themselves with this research and CAMBRA
methodology (Featherstone et al., 2012).

For the older adult population the etiology and
pathogenesis of dental caries are known to be multi-
factorial, but the interplay between intrinsic and
extrinsic factors is still not fully understood. Caries
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Figure 10.2 Tooth no. 11 shows secondary caries apical to
a root carious lesion previously restored with amalgam.

research commonly tests an intervention for a single
pathologic factor; however, it is observed that effec-
tive caries control requires a comprehensive and
coordinated approach. The predictors of root caries
most frequently reported in the literature are caries
history, number of teeth, and plaque index (Topping
et al., 2009). In addition to the pathologic factors
mentioned in the introduction to this chapter,
patients with one or more existing carious lesions are
at risk for additional new carious lesions in the future
(Fig. 10.2). Simply restoring a single lesion does not
reduce the bacterial loads in the rest of the mouth.

Dental plaque is a complex biofilm constantly
forming and maturing. It consists of microorganisms
and extracellular matrix including cariogenic acid-
producing bacteria. In high caries-risk individuals
the bacterial challenge must be lowered to favorably
alter the caries balance. Patients with moderate to
high levels of mutans streptococci and lactobacilli
require targeted antibacterial treatment and fluoride
to combat growth and remineralize tooth surfaces
(Featherstone et al., 2012). Recommended regimens
are described in the next paragraph.

Evidence-based clinical recommendations gener-
ally favor fluoride-containing caries preventive
agents; however, chlorhexidine-thymol varnish has
also been shown to be effective in the treatment of
root caries (Tan et al., 2010). A 38% solution of silver
diamine fluoride (SDF) applied annually (Saforide®,
Bee Brand Medical, Japan), or 5% sodium fluoride
varnish applied every 3 months (Air Force Medical

Service, 2007), or 1% chlorhexidine varnish applied
every 3 months (Ivoclar Vivadent Corporate, 2014),
have all been found more effective in preventing
new root caries than giving oral hygiene instruction
alone (Slot et al., 2011). Recent recommendations for
the prevention of primary root caries called for the
professional application of 38% SDF solution annu-
ally and 22,500 ppm sodium fluoride varnish appli-
cations every 3 months to prevent secondary root
caries (Rosenblatt et al., 2009).

There is questionable evidence that xylitol and
sorbitol gum can be used as an adjunct for caries pre-
vention (Tan et al., 2010). Cariogenic bacteria prefer
six-carbon sugars or disaccharides and are not able to
ferment xylitol, depriving them of an energy source
and interfering with growth and reproduction.
Systematic reviews of clinical trials have not provided
conclusive evidence that xylitol is superior to other
polyols such as sorbitol (Gluzman et al, 2013) or
equal to that of topical fluoride in its anti-caries effect
(Mickenautsch & Vengopal, 2012).

Pathologic factors versus
protective factors

Diet

A lifetime of caries and/or periodontal disease fre-
quently results in tooth loss. In addition to the reduced
masticatory function accompanying tooth loss, it is
also common for older adults to experience a dimin-
ished ability to taste food. The resultant dietary shift
from complex to simple sugars promotes caries.
Cariogenic bacteria metabolize sucrose, glucose,
fructose, and cooked starches to produce organic
acids that dissolve the mineral content of enamel
and dentin. The amount, consistency, and frequency
of consumption determine the rate and degree of
demineralization. Some medications and dietary sup-
plements containing glucose, fructose, or sucrose also
contribute to caries risk (Tan et al., 2010).

Genetic susceptibility

There appears to be variation in individual suscepti-
bility to caries. Intrinsic host factors related to the
structure of enamel, immunologic response to cario-
genic bacteria, and the composition of saliva play key
roles in modulating the initiation and progression
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of the disease. Genetic variation of the host factors
may contribute to an increased risk for dental caries;
however, the evidence supporting an inherited sus-
ceptibility to caries is limited. Utilizing the human
genome sequence to improve understanding of a
genetic contribution to caries pathogenesis will pro-
vide a foundation for future research (Shuler, 2001).

Saliva contains many important caries-protective
components, such as calcium, phosphate, and fluo-
ride, which are essential to tooth surface remineral-
ization. Salivary proteins and lipids form a protective
pellicle on the tooth surface, while other proteins
bind calcium, maintaining saliva as a super-saturated
mineral solution. Bicarbonate, phosphate, and pep-
tides in saliva provide a critical pH-buffering function.
With age, the amount of saliva remains stable; how-
ever, saliva becomes thicker due to a reduction in
serous flow relative to the mucous component,
resulting in decreased lubrication or perceived
decreased moistness.

Other than the pre-eruptive mineralization of the
developing dentition, systemic benetfits of fluoride are
minimal. The anti-caries effects of fluoride are pri-
marily topical in adults. The topical effect is described
as a constant supply of low levels of fluoride at the
biofilm/saliva/dental interface being the most benefi-
cial in preventing dental caries. Therapeutic levels of
fluoride can be achieved from drinking fluoridated
water and the use of fluoride products (toothpaste,
rinse, gel, varnish). Fluoride can inhibit plaque bacte-
rial growth, but more significantly, fluoride inhibits
demineralization and enhances remineralization of
the tooth surface (Featherstone et al., 2012).

The most widely used forms of fluoride delivery
have been the subject of several systematic reviews,
providing strong evidence supporting the use of
dentifrices, gels, varnishes, and mouth rinses for the
control of caries progression. Dentifrices with fluoride
concentrations 1000 ppm and above have been shown
to be clinically effective in caries prevention when
compared to a placebo treatment. More evidence is
needed to determine the benefits of the combined use
of two modalities of fluoride application as compared
to a single modality (Pessan et al., 2011). Considering

the currently available evidence and risk benetfit
aspects, brushing twice daily with a fluoride contain-
ing dentifrice is one of the most effective ways to
control caries. However, brushing alone does not
overcome a high bacterial challenge, and additional
fluoride therapy should be targeted towards individ-
uals at high caries risk. Frequent topical application
of fluoride appears to be a successful treatment for
incipient root caries lesions by remineralizing decal-
cified structure, irrespective of the type of fluoride
treatment used (Featherstone et al.,, 2012).

The use of chlorhexidine for caries prevention has
been a controversial topic among dental educators
and clinicians. Chlorhexidine rinses, gels, and var-
nishes or combinations of these items with fluoride
have variable effects in caries prevention, and the
evidence is regarded as “suggestive but incomplete.”
The most persistent reductions of mutans strepto-
cocci have been achieved, in order of more effective
to less effective, by chlorhexidine varnish followed
by gels and, lastly, mouth rinses. While chlorhexi-
dine has been widely used in Europe before gaining
US Food and Drug Administration (FDA) approval,
the only chlorhexidine-containing products cur-
rently marketed in the USA are 0.12% chlorhexidine
mouth rinses. The preferred dosage regimen for rins-
ing is once a day with 5cc of a 0.12% chlorhexidine
gluconate solution for 1 week every month for a year
(Featherstone et al, 2012). Patients should be
informed of the likelihood of dark staining of their
teeth during chlorhexidine use, and that the staining
is easily removed during a dental prophylaxis.
Bacterial testing should be used to monitor the
clinical success of chlorhexidine therapy (Autio-
Gold, 2008). Better antibacterial therapies for high
caries-risk individuals are needed, and they must be
combined with remineralization by fluoride
(Featherstone et al., 2012).

Chlorhexidine is effective at reducing the bacterial
challenge in high caries-risk individuals even when
compliance is problematic. In the absence of regular
professional teeth cleaning and oral hygiene
instruction, chlorhexidine varnish may provide a
beneficial effect for frail elders and patients with
xerostomia (Autio-Gold, 2008). Cervitec®, a
chlorhexidine-thymol varnish, may help to control



established root lesions and reduce the incidence of
new root caries among institutionalized elderly. It is
the only nonfluoride caries agent to receive a favorable
recommendation from a panel for caries prevention
(Slot et al., 2011).

Recent interest in the antimicrobial use of silver
compounds suggest that silver nitrate (SN) and silver
diamine fluoride (SDF) are more effective at arresting
active carious lesions and preventing new caries
than fluoride varnish, and may be a valuable caries-
preventive intervention. Possible mechanisms for
SDF’s clinical success include its antimicrobial activity
against a cariogenic biofilm of S. mutans or Actinomyces
naeslundii formed on dentin surfaces and slowing
down the demineralization of dentin (Chu et al.,
2012). While SDF is available from international
chemists online and has been shown to be as safe as
fluoride varnish, effective for treating carious lesions,
and is widely used in other countries, it does not
currently have FDA approval.

Diagnosis of a carious lesion on a root surface raises
ethical and practical questions. Can the lesion be
remineralized with fluoride therapy or does it require
arestoration? Is it an active or arrested carious lesion?
Is the root caries causing or likely to cause any pain?
How do the risks and benefits to the patient of not
treating a carious lesion compare to those associated
with restoring it? Does the patient have access to
follow-up care?

If the lesion is to be restored, what technique and
material will result in the best outcome for the patient?
What is the patient’s ability to maintain the restoration
and what is the future caries risk? Systemic disease
burden, xerogenic medications, diet quality, salivary
function, manual dexterity, cognitive ability, the need
for caregiver assistance, and access to care all contrib-
utes to caries risk.

The literature suggests that there is a fair agreement
between visual/tactile appearance of caries and the
severity/depth of the lesion. No single clinical predictor
is able to reliably assess the activity of a carious lesion
(Topping et al., 2009). However, a combination of
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predictors increases the accuracy of lesion activity
prediction for both primary coronal and root lesions.
Three surrogate methods have been used for evalu-
ating lesion activity (construct validity); all have disad-
vantages. If construct validity is accepted as a “gold
standard,” it is possible to assess the activity of primary
coronal and root lesions reliably and accurately at
one examination by using the combined information
obtained from a range of indicators — such as visual
appearance, location of the lesion, tactile sensation dur-
ing probing, and gingival health (Topping et al., 2009).

Treating root caries can be technically challenging.
The location of the root caries may be difficult to
access; it often may extend below the gingival margin,
making it necessary to retract the gingiva with a clamp,
pack retraction cord to expose the cervical margin of
the lesion, or utilize laser or electrosurgery to recon-
tour the gingiva and obtain access to the lesion. One
important and relevant diagnostic consideration is,
“What is the clinician’s ability to successfully restore a
particular carious lesion?” The location of the carious
lesion on the tooth, the tooth’s location in the mouth,
and patient’s ability to cooperate all contribute to the
challenge of placing a successful restoration. How
extensive and close to the pulp (nerves and blood ves-
sels of the tooth) is the carious lesion? Other impor-
tant questions to consider in the treatment of root
caries include the following: How likely is a pulp
exposure and the subsequent need for root canal
therapy? Will the operator be able to achieve a dry
field and have adequate visualization and access with
a handpiece and/or instruments? Will conservative
caries removal result in a better outcome for the
patient than aggressive treatment?

Partial caries removal has been found to greatly
reduce the risk of pulp exposure (Walls & Meurman,
2012). For asymptomatic teeth, partial caries removal
generally results in no detriment to the patient from
increased pulpal symptoms, decay progression under
restorations, or premature loss of restorations (Walls
& Meurman, 2012). When pulpal exposure is a con-
cern in treating deep lesions, partial caries removal is
the preferred approach (Walls & Meurman, 2012).
There is limited scientific evidence for laser treatment
being as effective as a rotary bur for removing carious
tissue. However, treatment time with lasers is prolonged
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Clinical tip

Steps in treating root caries with partial
caries removal

In the absence of clinical symptoms of pulpal involve-
ment, stepwise caries excavation to stained but firm
dentin followed by the placement a thin liner of calcium
hydroxide, or antimicrobials such as chlorhexidine-
thymol varnish, or polycarboxylate cement combined
with a tannin-fluoride preparation, are all effective in
reducing bacteria and promoting remineralization of
any carious dentin that remains after the stepwise exca-
vation (Ricketts et al., 2006).

compared to using a traditional handpiece, and to date
no conclusions can be drawn regarding biologic or
technical complications, or the cost-effectiveness of
the method (Jacobsen et al., 2011).

The longevity (failure rate, median survival time,
median age) of silver amalgam fillings has been com-
pared to direct composite (tooth-colored) fillings in
permanent teeth. Amalgam fillings have been shown
to have greater longevity than composite fillings;
however, composites and their adhesives are fre-
quently replaced by the next generation of materials
with improved properties, making periodic revisions
of these conclusions necessary (Antony et al., 2008).
Economic analyses report lower costs for amalgam
fillings due to the higher complexity of and time
needed to place composite fillings. Resin bonding to
dentin or enamel requires adequate isolation and
saliva contamination control. This is time consuming
and often difficult to achieve in restoring root caries
lesions at or near the gingival margin where most
Self-etching adhesives provide decreased
clinical application time and reduce the risk of saliva
contamination (Antony et al., 2011).

A 2009 Statement on Dental Amalgam released
by the American Dental Association Council on
Scientific Affairs remains consistent with a more

occur.

recent review of the international literature on
amalgam toxicity (ADA, 2009). Various anecdotal
complaints of systemic toxicity due to mercury

release from dental amalgam do not justity the dis-
continuation of amalgam use from dental practice
or the replacement of serviceable amalgam fillings
with alternative restorative dental materials (Ucar &
Brantley, 2011). Available scientific data show that
the mercury released from dental amalgam restora-
tions does not contribute to systemic disease or
systemic toxicologic effects. No significant effects on
the immune system have been demonstrated with
the amounts of mercury released from dental amalgam
restorations, and only very rarely have there been
reported allergic reactions to mercury from amalgam
restorations (Ugar & Brantley, 2011). No evidence
supports a relationship between mercury released
from dental amalgam and neurologic diseases (Ucar &
Brantley, 2011).

Glass ionomer, resin-modified glass ionomer, and
composite resin have been compared in high caries-
risk patients. Both glass ionomer and resin-modified
glass ionomer restorations contain fluoride and
release it into the saliva and adjacent tooth structure.
While no significant difference in caries prevention
between the two materials has been observed,
reduction in new caries formation for glass ionomer
and resin-modified glass ionomer restorations was
more than 80% greater than for composite resin
restorations in the treatment of cervical caries

Clinical tip

Glass ionomer is particularly suitable for restoring root
carious lesions. It has good esthetic and anti-cario-
genic properties, allows for chemical bonding to
teeth, and has gained wide acceptance in restoring
carious lesions on the accessible buccal and lingual
root surfaces. Minimally invasive techniques for
restoring more difficult to access interproximal root
surfaces with glass ionomer have been developed
demonstrating a survival rate of 77.4% at 80 months.
Caries removal, complete filling of the resulting cavity
preparation, and marginal integrity as demonstrated
by radiographic quality is the single most important
predictor for restoration survival (Gilboa et al., 2012;
Ricketts et al., 2006). When compared to amalgam,
significantly less secondary caries has been observed
at the margins of single-surface glass ionomer
restorations in permanent teeth after 6 years
(Mickenautsch et al., 2010).




for head and neck radiation patients with xerosto-
mia who did not adhere to a caries-preventive
fluoride rinse protocol (McComb et al., 2002; Ugar &
Brantley, 2011).

Atraumatic restorative treatment (ART) is an
essential caries management technique for improving
access to oral care. The approach, initiated 25 years
ago in Tanzania, Africa, has evolved into a caries
management concept for improving quality and
access to oral care globally. Local anesthesia is
seldom needed and only hand instruments are used
to remove caries (Frencken et al, 2012). ART uses
a high-viscosity glass ionomer restoration to restore
single-surface lesions in permanent posterior teeth,
including root carious lesions. There appears to
be no difference in the survival of single-surface
high-viscosity glass-ionomer ART restorations and
amalgam restorations in permanent posterior teeth
including Class V root surface lesions (Frencken
etal., 2012).

Future directions

Atraumatic restorative treatment (ART) is expected to
play a significant part in essential caries management
for the frail elderly, especially as additional scopes of
practice are more widely included in an expanded
clinical care team. One of the indications for the
appropriate use of the ART approach is for the elderly
who are homebound or living in institutions. More
studies are needed to investigate the potential of ART
in providing essential caries management in this
population. However, field trials report two-year survival
rates of 90% with no significant difference between
ART restorations using high-viscosity glass ionomer and
those produced through the traditional approach of
complete caries removal using rotary instruments, and
resulting in a higher risk of pulp exposure (Honkala &
Honkala, 2002). Anecdotal clinical reports of dentists
and expanded function hygienists and assistants
providing onsite care for nonambulatory older adults
provide support from the field for this clinical approach.
More research is needed in a clinical randomized-
controlled trial environment to provide systematic
evidence for this approach.
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The Director of Nursing in a local residential care
facility requests a consultation with a dentist

for Mrs. Switzer, who is 86 years old and has a
fractured maxillary left lateral incisor. Mrs. Switzer
was admitted to the facility 3 weeks previously
with moderate Alzheimer’s disease, depression,
and severe hypertension. Mrs. Switzer attended
her dentist 1 month before entering the facility but
did not follow the dentist’s recommendations for
periodontal debridement, intracoronal restorations,
and a fixed partial denture. Previous to this
appointment, Mrs. Switzer had not seen a dentist
for 2 years, although she claims to have visited

her dentist frequently over the years before then.
Consequently, she is referred to the care facility’s
dentist for further assessment and treatment of the
fractured tooth.

The dentist examines Mrs. Switzer to confirm that
the maxillary left canine has an asymptomatic,

but complete, coronal fracture due to root caries
(Fig. 10.3). He notes also that there is copious
plaque and food debris throughout the teeth and
mouth. On questioning, Mrs. Switzer reveals that
she drinks tea sweetened with sugar constantly
“for energy” and to be sociable in the facility, and
she takes multiple medications for blood pressure,
depression, and occasional memory loss. The
dentist requests the radiographs taken before she
entered the facility to determine the extent of

the carious lesions (Fig. 10.4). A diagnosis is made
of extensive root caries involving all previously
restored teeth.

A treatment plan of extraction of the fractured
maxillary left lateral incisor and replacement using
an acrylic removable partial denture is made.

The carious lesions are scheduled for restoration
using resin-modified glass ionomer material. The
patient’s daughter is warned that excavation of
the root caries might result in tooth fracture. If

this occurs, then the fractured teeth would require
extraction, denture teeth could be added to the
acrylic removable partial denture in the maxilla, and/
or an additional prosthesis would be needed for
the mandible. Personalized diet and daily mouth
care counseling is discussed with the patient,
daughter, and nursing staff. Daily use of 0.2%
neutral sodium fluoride is prescribed for prevention
of root caries.

Courtesy of MacEntee et al. (2011).




Figure 10.3 Root caries are clinically detectable on most remaining teeth. The clinical crown of tooth no. 11 is completely
missing due to caries. Arrow shows an example of root caries.

Figure 10.4 Radiographs taken to determine the extent of the carious lesions (see case study for details).



Describe how a caries risk assessment and
management methodology, such as CAMBRA,
might be integrated into a clinical dental practice
and what patient benefits could be expected.
Describe the clinical benefits of normal salivary
function, and explain how reduced salivary flow
impacts caries risk.

Explain how the older adult population keeping
more of their teeth might affect your clinical
practice, and what preventive and restorative
options you might use.
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Periodontal Disease
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This chapter will review periodontal disease, one
of the two most prevalent diseases of the oral
cavity, the other being caries. We will address many
of the facts and myths associated with periodontal
disease.

Older people are increasingly retaining their
natural teeth, but are at higher risk of oral disease
accompanying increased longevity, with potential
impact on quality of life. Maintenance of oral health
may not have been a priority among elders for many
reasons, including lack of coverage from Medicare
(Medicare does not cover dental services for any
elders) and Medicaid (coverage for adults varies from
state to state, is limited to low-income individuals,
and often provides no or minimal dental services for
adults), or coverage from other third-party sources.
Even private dental insurance often does not extend
into retirement As a result of limited or nonexisting
access to dental services, adults often resort to a
hospital emergency room for their dental care, or
neglect it entirely.

Throughout the life span, teeth remain at risk for
the two most prevalent oral diseases — dental caries
and periodontal disease. (See Chapter 10 for a
discussion of root caries.) Older adults are at risk for
new and recurrent decay that is untreated in approxi-
mately 30% of dentate adults. They are at increased
risk for root caries because of both increased gingival
(i.e., gum) recession that exposes root surfaces and
increased use of medications that produce xerostomia
(i.e., dry mouth). Approximately 50% of persons aged

over 75 years have root caries affecting at least one
tooth. Approximately 25% of older adults have loss of
tooth-supporting structures because of advanced
periodontal disease. Without early prevention and
control interventions, these progressive conditions
can necessitate extensive treatment to treat and
prevent infection and restore function (CDC, 2003).

Self-ratings of health have been associated with
functional ability. These associations suggest that
older persons who report poorer general health are at
increased risk for limited dexterity, mobility, and tol-
erance of stress; such factors can compromise abilities
to maintain oral hygiene, visit a dental office, or tol-
erate treatment. These persons likely will need care-
giver assistance and innovative strategies to maintain
daily self-care, obtain regular oral assessments, and
receive primary and secondary prevention services
(CDC, 2003). Older persons usually require coordi-
nated health care offered by different healthcare pro-
fessionals due to high prevalence of complex chronic
disease and psychologic disorders during aging,
including depression, frailty, diabetes, cardiovascular
and neurodegenerative disease (Fig. 11.1)

Compared with younger persons, the current
cohort of older adults likely experienced higher rates
of dental caries and tooth extraction as young adults
and is more likely to have lost all their teeth. Patients
with a history of smoking comprise approximately
half of all cases of periodontal disease in the USA.
The higher prevalence of tooth loss among smokers
may be closely associated with the well-recognized
adverse effects of cigarette smoking (Van Dyke &
Sheilesh, 2005).
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Total dependency = ((Population under age 20 plus population aged 65
and over) / (Population aged 20-64)) x 100.
Old age dependency = (Population aged 65 and over / Population aged
20-64) x 100.
Youth dependency = (Population under age 20 / Population aged
20-64) x 100.

Figure 11.1 Dependency ratios for the USA, 2010-2050.
From US Census Bureau (Vincent & Velkotf, 2010).

Box 11.1 Age-related risk factors of periodontal disease

» Diminished general health, including functional
impairments

¢ Diminished immune system

* Medication side effects

* Depression

* Memory decline

¢ Reduced salivary flow

* Change in financial status

Epidemiology of periodontal disease

Periodontal disease has a higher prevalence in older
adults than any other age group. However,
periodontal disease is not a direct result of aging. The
old beliefs concerning periodontal disease were: (i)
everyone was equally susceptible to periodontal dis-
ease; (ii) gingivitis progresses to periodontitis with
resulting bone and tooth loss; and (iii) susceptibility
to periodontitis increased with age (Burt, 2005).
Epidemiologic studies of periodontitis have dis-
proved all of these beliefs. Studies have shown that
the majority of adult populations are affected by
moderate periodontitis, but that only a small
proportion, 5-15%, of any population suffers from
severe generalized periodontitis, with these num-
bers holding true among both well-treated and

Box 11.2 Myths about periodontal disease

 Everyone is equally at-risk for periodontal disease

* Gingivitis progresses to periodontitits with resulting
bone and tooth loss

e Susceptibility to periodontitis increases with age

underserved populations. The individuals most
susceptible to periodontitis had signs dating back to
teenage and adolescent years (Burt, 2005). The belief
that gingivitis progresses to periodontitis has been dis-
proved since the 1980s; a notable 3-year longitudinal
study of patients with gingivitis showed that most of
the patients were resistant to further clinical attach-
ment loss (CAL) and development of periodontitis
(Burt, 2005; Listgarten et al., 1985).

The role of periodontal disease
in oral health/overall health

Periodontal disease is an inflammatory disease caused
by gram-negative anaerobic bacteria from dental
plaque displaying virulent properties and increasing
pro-inflammatory cytokines. Periodontal disease
progresses to periodontitis when the inflammation
extends to the periodontal ligament and alveolar
bone which lead to loss or recession of gingival tissue,
decrease in alveolar bone mass, tooth mobility/tooth
loss, and potentially edentulism (Chung et al., 2011).

These pro-inflammatory cytokines, notably tumor
necrosis factor (INF), interleukin-1 beta (IL-1f),
and interleukin-6 (IL-6), associated with periodontal
disease are noteworthy because they also have asso-
ciations with many other chronic inflammatory dis-
eases such as rheumatoid arthritis, osteoporosis, myeloma,
type II diabetes and atherosclerosis; all of these diseases and
conditions have been traced back to the same or similar
etiologic onset of the inflammation (Chung et al.,
2011). Further, Actinobacillus actinomycetemcomitans,
Porphyromonas gingivalis and other bacteria originating
from plaque in the oral cavity can travel to other
areas of the body and have been linked to infections
of the endocardium, meninges, mediastinum, verte-
brae, hepatobiliary system, lungs, urinary tract, and
prosthetic joints (Dumitrescu, 2010). Plaque bacteria
have been associated with systemic implications in



the cardiovascular and nervous systems. For the
dental examiner it is important to know and under-
stand this information in order to comprehensively
treat the patient. Many of the chronic inflammatory
diseases have established associations with oral
inflammation and thus these associations have placed
the dental examiner in an important position to
identify possible systemic diseases from a routine
oral exam. If other systemic diseases are suspected
the dental clinician can then work with the medical
profession to discuss the findings and determine the
best treatment plan for the patient.

An etiologic component attributed to the higher
prevalence of periodontal disease in older adults is a
result of biologic aging or senescence of the peri-
odontium. All tissues undergo certain changes as a
result of aging: reduction in vascularity, elasticity,
and reparative capacity are some of the common
manifestations of aging, generally noticed in tissue.
Periodontal tissues are no exception to this rule and
may show signs of atrophy as age advances.
Gingival fibroblasts (GF) are the main cellular
component responsible for synthesizing periodon-
tium. The influences of oral bacteria on the GF are an
important factor in periodontal disease and will be
discussed in more detail later in the chapter. But
studies have shown that aging GFs have an increased
rate of intracellular phagocytosis, throwing off the
homeostasis balance between degradation and syn-
thesis, and leading up to a fivefold decrease in
collagen production. In addition, aging GFs have
increased DNA methylation, which reduces mRNA
levels and further decreases collagen synthesis
(Huttner et al., 2009). The decreased collagen syn-
thesis leads to dekeratinization and overall weakening
of the gingiva. The oral epithelium thins and forms
irregularly, which decreases the physical barrier
ability of the epithelium to keep out pathogenic
bacteria (Huttner et al, 2009). The periodontal
ligament, anchoring tooth to alveolar bone and serv-
ing as cushion during chewing, is composed of many
types of cells that differentiate to affect the entire
periodontium. Aging periodontal ligaments show
decreased number of cellular components and, like
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the gingival epithelium, its structure becomes irreg-
ular. Periodontal ligament cells differentiate into
osteoblasts and osteoclasts involved in alveolar bone
homeostasis. With age there is reduced osteoblast
chemotaxis and osteoclast differentiation to osteoblast
resulting in decreased alveolar bone density, an
indicator of periodontal disease in itself (Huttner et al.,
2009). Of note in aging periodontal ligaments is the
large amount of cytokines produced in response to
mechanical stress, such as prostaglandin E2 (PGE2),
IL-1B, and plasminogen activator. As periodontal
disease is an inflammatory disease in response to
cytokines caused by plaque biofilm bacteria, this is a
significant observation.

Healthy gingiva of younger adults has been associ-
ated with simple, supragingival plaque biofilm (1-20
cell layers), and mainly consists of gram-positive,
aerobic, and facultative aerobic bacteria with very
few gram-negative bacteria. In comparison, older
adults with no history of gingivitis displaying overall
healthy oral conditions show an increased number
of gram-negative bacteria directly related to
inflammatory responses (Dumitrescu, 2010). Several
of these gram-negative bacteria are associated with
gingivitis and periodontitis including P. gingivalis and
Fusobacterium nucleatum. The presence of these anaer-
obes in older adults is believed to be a result of aging
and the body’s natural decline in immune responses
leading to a greater susceptibility to periodontal
disease.

Periodontal disease is an inflammatory disease with
clear visual signs. When triaging the patient, the
examiner needs to be able to identify visual differ-
ences between healthy versus diseased tissue. The
color of normal, healthy soft tissues of the oral cavity,
including the gingiva, tongue, and palate, should be
coral-pink and, depending on the complexion of the
individual, may contain areas of melanin pigmenta-
tion. The texture of the gingiva should be smooth or
have a stippling consistency like the rind of an orange.
A thorough clinical exam also includes checking for
ulcers, lesions, cancers, or tumors of the oral cavity as
well as the contours of the underlying bone. It is
important to remember that older individuals with
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prior bone loss that have undergone periodontal
therapy may have a significant amount of recession
but maintain healthy gingiva, i.e, probing depths
(PDs) of 1-3 mm, with no bleeding on probing
(BOP).

Unhealthy gingiva displaying gingivitis is red,
inflamed, and swollen, sensitive to touch, and bleeds
on touching or probing (Figs 11.2 & 11.3). Patients
presenting with periodontal disease may complain of
pain, bleeding gums, spaces developing between
teeth, bad breath, or areas of recession (Fig. 11.4). If
gingivitis has been previously diagnosed it will be
important to measure any further CAL or increases
in PD. A pocket of 4 mm or greater is a sign of
periodontal disease. Most gingivitis has been reported
not to progress to periodontitis, but does need to be
monitored and treated to control and reverse the
effects. In recording PD and CAL it is also important
to evaluate and record tooth mobility along with
areas of gingival recession and root exposures
(Fig. 11.1).

A review of the patient’s medical and dental his-
tory can determine systemic diseases and medica-
tions that may contribute to periodontitis (Box 11.3
& Table 11.1). From a medical/dental history, it is
important to identify the duration, progression and
history of any previous gingivitis and/or periodontal
disease, as older adult periodontitis is more a result of
“lifetime of disease accumulation rather than an age
specific condition” (Burt, 2005). If radiographs are
available they are also useful for identifying further
alveolar bone loss (Burt, 2005). It is especially impor-
tant to look for patient and family histories of tobacco
use and diabetes mellitus, as their link to periodontal
disease is well established. For smokers, the odds of
developing periodontal disease is related to smoking
dosage and the extent of glycemic control in diabetes
patients, with no difference between type 1 and type
2 diabetes mellitus (Van Dyke & Sheilesh, 2005). In
addition, dementia/Alzheimer’s disease, arthritis,
Parkinson’s disease, and coronary artery disease have
all been linked to periodontal disease and should be
noted in the health history (Buhlin ef al, 2011;
Miiller et al., 2011). Medications that cause gingival
hyperplasia (e.g., calcium-channel blockers, used to
treat hypertension; and Dilantin®, used to treat
epilepsy), also pose a potential problem for main-
taining oral health. Gingival overgrowth can make

Figure 11.2 Patient with inflamed gingiva and plaque and
tartar (calculus) build-up.

Figure 11.3 Patient displaying inflamed gingiva with
plaque and tartar (calculus) build-up

Figure 11.4 Patient displaying gingival recession and root
exposure.



Medications and symptoms as risk factors for
periodontal disease

Medications Symptoms

Xerostomia, Oral mucositis,
Gingival hyperplasia,

Antianxiety medications,
Antihypertensives,
Antidepressants,
Anticholinergics,
Calcium-channel blockers

Cyclosporine, Dilantin®: Osteonecrosis of jaw bone
Bisphosphonates, Cancer

therapies

Health issues associated with periodontal disease
and older adults

Systemic diseases
Arthritis/poor dexterity
Cancer therapy
Medications

Genetics

Tobacco use

Poor nutrition
Stress/depression
Removable partial dentures
Microorganisms

plaque removal difficult, which may lead to gingival
inflammation. Severe cases of hyperplasia may com-
pletely cover the tooth surfaces and require repeated
gingivectomy procedures.

Currently, CAL and PD are considered an adequate
assessment of periodontal disease and combined with
medical history, visual examination, and radiographs
can further help to diagnose the presence of disease. If
gingivitis and/or periodontal disease is diagnosed, it is
important that follow-up evaluations be performed to
determine whether the patient’s condition is progressive
(Armitage, 2003).

According to the American Society of Clinical
Oncology, aging is the single greatest risk factor for
developing cancer, as more than 60% of cancers in

the USA occur in the over 65 age group. It is important
to recognize that certain types of cancers, including
the leukemia and other hematopoietic stem cell
malignancies, can present with oral manifestations.
Due to the reduction of normal white and red blood
cells, the clinician may see petechial hemorrhages of
the posterior hard palate and soft palate. Patients
may also complain of spontaneous gingival bleeding,
ulceration of mucosa, and serosanguinous discharge
from the gingival sulcus. These symptoms may ini-
tially be mistaken as signs of periodontal disease and
no associated with the underlying systemic etiology,
especially if the cancer has not been diagnosed or the
patient has not shared the diagnosis. These symp-
toms may also occur due to a significant reduction in
white cells during chemotherapy.

Alzheimer’s disease, dementia, lower educational
attainment, mild memory impairment, memory loss,
and overall declining cognitive function have all
been associated with periodontal disease and eden-
tulism (Okamoto et al, 2010; Stein et al., 2007).
Numerous studies have shown that older adults with
dementia or Alzheimer’s disease have a higher sus-
ceptibility to periodontal disease, most likely due to
forgetting or the inability to maintain their own oral
hygiene. In addition, older adults with edentulism
show an association with memory loss (Siukosaari
et al., 2012). There may be an association between
cognitive ability and periodontal disease. This relates
to the hypothesis that the anaerobic bacteria of the
plaque can enter the peripheral nervous system and
make their way into the central nervous system
where the lipopolysaccharide (LPS) can cause cyto-
kine inflammation and virulent properties. Therefore,
it is possible that preventing periodontal disease and
tooth loss may have implications in maintaining the
cognitive abilities in older adults.

Conditions that affect dexterity and activities of daily
living such as osteoarthritis, rheumatoid arthritis,
injury, Parkinson’s disease, or stroke may decrease
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the patient’s ability to maintain adequate plaque con-
trol, increasing the risk for developing periodontal
disease. One study found that persons with
Parkinson’s disease brushed their teeth less frequently
and had longer intervals in between visits to the den-
tist as compared to the disease free control group
(Mueller et al., 2011). It may have been that the
patients and/or their caregiver were simply neglect-
ing their oral health and focusing on other aspects of
their Parkinson’s disease care and treatment, but both
older adults and their caregivers need to maintain the
oral health of the elderly who are experiencing diffi-
culty with Activities of Daily Living (ADLs). Another
study found that even at significant levels of existing
periodontal treatment need — as measured by the
Community Periodontal Index of Treatment Need
(CPITN) index — there remain challenges and oppor-
tunities for patients to become aware of their
periodontal status. Even at the most severe l