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Foreword

I am honoured and pleased to accept the invitation to write the foreword of a book
dealing with such an important subject. Although relatively new, gerodontology is a
rapidly growing discipline both in clinical settings and in public health.

Many are just now waking up to the importance of oral health in the elderly
population as one of the most urgent health problems to be faced. In fact, caries,
periodontal disease, denture-related problems, and oral pre- and cancerous condi-
tions may lead to tooth loss, pain, local and systemic infections, impaired oral func-
tion, and poor quality of life of the aging population. Although the majority of oral
diseases can be prevented or treated, oral problems in older adults are still often
neglected and remain largely underdiagnosed due to a number of barriers and mis-
conceptions, including an inadequate preparation of healthcare professionals and
deficient health policy action plans.

Many outstanding authors have brought a wealth of clinical experience and sci-
entific expertise in the field of gerodontology to their chapters. They have clearly
outlined and discussed the most frequent oral diseases and their impact on the gen-
eral health and well-being of senior citizens. They have explained the interconnec-
tion between diet, nutritional status, and oral health. They have also explored the
most pressing clinical and public health issues related to oral health. The result is a
book concisely and precisely presented, and it represents a wake-up call for geriatri-
cians and for decision-makers: oral health assessment should be incorporated into
general geriatric assessment, and oral healthcare should be integrated into public
healthcare coverage, and its access should be ensured to every single older individ-
ual of our society.

I would like to congratulate Dr. Kossioni for courageously taking the lead of such
an important initiative, and I am confident that this book will prove to be an invalu-
able tool for all healthcare professionals involved in the care of older patients.

Padua, Italy Stefania Maggi



Preface

Oral health is an important element of general health and quality of life. It is how-
ever often neglected, particularly with regard to the most vulnerable sections of the
population such as frail older persons who face an increased burden of oral pain and
discomfort, impaired oral functions such as chewing, biting, swallowing, tasting,
and speaking, and impairment in psychosocial domains linked to appearance, aes-
thetics, self-esteem, socialising, and communicating.

The discipline concerned with oral health and the dental care of older adults is
called gerodontology (geriatric dentistry). Gerodontology focuses on patient-
centred oral care for a population that has specific, often functional difficulties,
concerns, and conditions endangering their oral health. It is a branch of dental sci-
ence and part of the wider field of geriatric medicine that supports interprofessional
collaborative practice in the care of older adults. Gerodontology is particularly con-
cerned with the prevention of oral diseases as most oral conditions are preventable
and treatable when they are detected early.

Poor oral health in frail, care-dependent older adults is associated with several
barriers and risk factors that can be classified as: personal factors, lack of profes-
sional support, and lack of appropriate oral health policies. While there are a num-
ber of reasons explaining why care-dependent older people often have limited
access to dental care, their contacts with other members of their geriatric healthcare
team, including physicians, nurses, nursing assistants, physiotherapists, occupa-
tional therapists, dieticians/nutritionists, pharmacists, speech therapists, psycholo-
gists, etc. tend to increase. These care professionals should have some training in
oral health-related questions, be able to perform an initial oral health assessment, be
prepared to refer the patient to a dentist, and know and explain simple oral hygiene
and preventive measures. This book is thus dedicated to all healthcare providers
who have frequent contacts with older persons.

After reading the chapters of this book, readers should be able to:

* Explain the association between oral and general health

* Recognise oral health as an important element of general health and of quality of
life in older adults

* Evaluate medication lists and identify the potential negative effects of drugs on
oral health

vii
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e Describe the normal anatomy and functions of the stomatognathic system in
older adults and distinguish between normal and abnormal findings

e Answer oral health-related questions and to perform an initial oral health assess-
ment during a general geriatric assessment

e Decide when to refer a patient to a dentist

e Teach oral health preventive measures and offer oral health counselling to older
adults and their caregivers

¢ Recognise the importance of interprofessional geriatric team-based practice.

The book is divided into nine chapters: (1) Introduction to gerodontology:
demography, epidemiology, access to dental care. (2) The ageing mouth. (3) The
association between oral and general health. (4) Medications and oral health. (5)
Dietary habits, nutrition and oral health. (6) Quality of life and oral health. (7) Oral
health assessment in primary and institutional care. (8) Oral health promotion in
primary and institutional care. (9) Interprofessional collaborative practice in ger-
odontology. Although each chapter should be separate to itself, on some occasions
links to other chapters for supplementary information are provided.

I would like to thank all the authors, world experts in gerodontology and geriat-
rics, who contributed their time and expertise to this book despite their many com-
mitments. They all have served (or currently serve) in several councils and
committees of the European College of Gerodontology and the European Geriatric
Medicine Society who collaborate in promoting oral health in older adults; both
societies encouraged and supported this difficult task. Finally, special thanks go to
Prof. Stefania Maggi, Series Editor of the Practical Issues in Geriatrics, for her
determination and contribution to the idea behind this book, for writing the fore-
word, and for critically reviewing its content.

Athens, Greece Anastassia Kossioni
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Introduction to Gerodontology:
Demography, Epidemiology,
and Access to Dental Care

Anastassia Kossioni and Stefania Maggi

Abstract

The percentages of elderly individuals within their respective populations are
increasing worldwide due to an increase in life expectancy and the falling fertil-
ity rates, but there continues to be a high variability in different world regions.
The fact that multimorbidity, frailty, and care-dependency tend to increase with
ageing means nevertheless that many will spend their last years living with dis-
ease and disability. Maintaining physical and mental well-being and high qual-
ity of life as well as building supportive environments for elderly citizens have
become important goals for physicians and healthcare administrators. Oral
health is an important, although neglected, element composing the general
framework of overall health and well-being of elderly individuals. Oral health
in older people, which tends to be quite poor, is linked to many physical and
psychosocial functions such as chewing, biting, swallowing, tasting, speaking
and communicating, smiling, appearance, aesthetics, and self-esteem, and it is
an important part of the socialisation process. The most vulnerable, frail, and
care-dependent persons tend to have higher rates of dental caries, periodontal
disease, severe tooth loss, xerostomia, and oral cancer. Although most chronic
oral diseases are largely preventable and treatable, various factors preclude
keeping teeth and mouth healthy during old age. These include: care-depen-
dency, socio-economic considerations, limited access to dental care and to pro-
fessional assistance, as well as poor oral hygiene practices. Educational

A. Kossioni (<)
School of Dentistry, National and Kapodistrian University of Athens, Athens, Greece
e-mail: akossion@dent.uoa.gr

S. Maggi
National Research Council, Neuroscience Institute-Aging Branch, Padova, Italy
e-mail: stefania.maggi @in.cnr.it

© Springer Nature Switzerland AG 2020 1
A. Kossioni (ed.), Gerodontology Essentials for Health Care Professionals,
Practical Issues in Geriatrics, https://doi.org/10.1007/978-3-030-41468-9_1


http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-41468-9_1&domain=pdf
mailto:akossion@dent.uoa.gr
mailto:stefania.maggi@in.cnr.it
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interventions addressing healthcare providers’ knowledge about oral health,
appropriate oral health policy action plans, as well as citizen empowerment and
involvement can each and all promote oral health in old age. From this perspec-
tive, the role of interprofessional collaborative healthcare teams and particularly
of non-dental healthcare providers in promoting oral health can be considered
crucial.

Learning Objectives
After reading this chapter, readers should be able to:

e Describe the characteristics of the demography of ageing.

¢ Define healthy life expectancy and healthy ageing.

e Advocate oral health as an important element of general health and quality of life
in older adults.

e Describe the barriers and enablers to good oral health and access to dental care
among older adults.

e Describe the role of non-dental healthcare providers in promoting oral health for
older adults.

1.1 The Demography of Ageing

More persons than ever can expect to achieve longevity due to a variety of factors
including better nutrition, the development of vaccinations, the decline in infant
mortality, and medical progress [1]. In 2018, for the first time in human history and
at a global level, persons over 65 years outnumbered children under five [2].
According to estimates, moreover, by 2050 the number of persons over 65 will glob-
ally surpass the number of persons between 15 and 24 [2]. Although the proportion
of persons over 65 years is increasing worldwide, there is nevertheless significant
variations in the rates registered in different regions of the world. According to the
Sustainable Development Goals (SDG) report, the percentage of persons 65 and
older in 2019 ranged between 3% in Sub-Saharan Africa and 18% in Europe and
Northern America. At the same time, the overall global estimate of persons over 65
was 9.1% in 2019, and it is expected to increase significantly in the years to come
[2] (Fig. 1.1).

In the European Union (EU), there were 4.2 working-age persons for every indi-
vidual over 65 in 2001. According to estimates, there were 3.3 in 2018 and there
will be 1.9 by 2080 [3]. The old-age dependency ratio (people aged 65 or above
relative to those aged 15-64) in the EU is projected to increase from 43.1% in 2016
t0 68.5% by 2070 [4]. The same pattern is expected for the employment rate of older
workers, and many governments are proposing to further raise the retirement age
[4]. The highest old-age dependency ratio in the world in 2019 was registered in
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Fig. 1.1 The percentage of the population over 65 years in the world divided into seven regions
according to the Sustainable Development Goals Report [2]

Japan (51%); it was followed by seven European countries, Martinique, and the US
Virgin Islands [5]. But the fastest rate of population ageing between 2019 and 2050
has been projected for Eastern and South-Eastern Asia, particularly the Republic of
Korea, Singapore, and Taiwan/China, countries that are expected to be included in
the list of the ten countries with the highest old-age dependency ratio [5].

These demographic changes are primarily a consequence of increased longevity
and low fertility rates. Global fertility, which was approximately 2.5 births per
woman in 2019, is projected to fall to 1.9 in 2100 [2]. Life expectancy is increasing
globally although with wide variations between countries and regions [2] (Fig. 1.2).
Registering 64.2 years in 1990 at a global level, it reached 72.6 years in 2019, and
it is expected to increase to 77.1 by 2050 (in the medium-variant projection) [2].
According to SDG indicators, the highest mean life expectancy at birth is now found
in Australia/New Zealand (83.2 years) and the lowest one in Sub-Saharan Africa
(61.1 years) [2] According to the WHO, life expectancy at birth in 2016 ranged
between 61.2 in Africa and 77.5 years in Europe, while life expectancy at the age of
60 (the average number of years that a 60-year-old can expect to live) ranged
between 16.6 in Africa and 22.7 in the Americas [6].

Although at the global level in 2015-2020 women’s life expectancy at birth
exceeded that of men by 4.8 years, this difference is projected to shrink in the com-
ing years [5]. The largest gender difference has been registered in Latin America
and the Caribbean regions and the lowest in Oceania, excluding Australia and New
Zealand.
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Fig.1.2 Life expectancy at birth in seven world regions according to the Sustainable Development
Goals Report (medium-variant projection) [2]

1.2  Healthy Life Expectancy and Healthy Ageing

Since multiple pathology, frailty, and care-dependency increase as individuals age,
healthy life expectancy at birth is now considered a more sensitive indicator of the
numbers of years at birth an individual can expect to live without disabilities. This
measure of population health, which estimates the average number of years that a
person can expect to live in “full health”, is computed by taking into consideration
disability and mortality weights [7]. Healthy life expectancy at birth at a global level
was 63.3 years in 2016 (it was 64.8 for women and 62 for men) compared to 58.5 in
2000; the highest value was registered in the Western Pacific and the lowest one in
Africa [8] (Fig. 1.3). Healthy life expectancy at the age of 60 in 2016 was 15.8 years
globally (16.8 for women and 14.8 for men) [8]. According to these estimates, many
years will be spent with disease and disability depending on where the individual
lives; the number ranged between 7.4 years in Africa and 9.4 years in Eastern
Mediterranean regions. The most common causes of years living with disability in
older populations include sensory impairments, back and neck pain, chronic
obstructive respiratory disease, depressive disorders, falls, diabetes, dementia, and
osteoarthritis [9].

Just as for life expectancy, women tend to have a longer healthy life expectancy.
If we look at gender differences in life expectancy and healthy life expectancy, in
many regions of the world women will live longer but with more disease and
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Fig. 1.3 Healthy life expectancy at birth in the various WHO regions at 2016 [8]

disability. In Europe in 2016, at the age of 65, people were expected to live 50% of
their remaining years free of disability, 47% for women and 54% for men [10].

These wide discrepancies from region to region highlight the importance of the
effect of environmental factors on human longevity and well-being. Chronological
age is not, in fact, linearly related to biological age or intrinsic capacity (the com-
posite of all the physical and mental capacities upon which the individual can draw),
as social and environmental factors also play an important role [1]. In the effort to
focus on more realistic functional perspectives rather than on disease per se, the
WHO defined “healthy ageing” as the “process of developing and maintaining the
functional ability that enables well-being in older age”. Functional ability must be
enabled and maintained throughout an individual’s lifetime and barriers should be
removed for those persons with low capacity levels [1]. In this context, developing
supportive environments can help to maintain well-being and quality of life in older
persons independently from the presence of disease and disability.

1.3  Oral Health: An Important Element of Healthy Ageing

Oral health, which is an essential element of “healthy ageing”, is one of the dimen-
sions of health that affects the individual’s overall health status and well-being. The
definition of oral health proposed by the FDI World Dental Federation highlights its
multifaceted character given its importance for speaking, smiling, smelling, tasting,
touching, chewing, swallowing, and conveying a range of emotions through facial
expressions with confidence, and without pain, discomfort, and disease of the cra-
niofacial complex [11].
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The most common oral diseases, which include dental caries, periodontal dis-
ease, severe tooth loss, xerostomia, denture-related problems, and oral cancer, fre-
quently affect the most vulnerable, frail, and care-dependent members of society
[12, 13]. The social and economic factors affecting oral health are powerful deter-
minants. Although largely preventable, untreated oral conditions are among the
most prevalent non-communicable diseases (NCDs) that affected more than 3.5 bil-
lion people globally in 2015 [14]. The number of individuals with oral diseases
increased by 40% from 1990 to 2015, while the oral disability-adjusted life years
(DALYs) due to oral conditions increased by 64%, mainly due to demographic
changes such as population growth and ageing [14].

Oral health shares risk factors with other NCDs such as following an unhealthy
diet, smoking, abusing alcohol, and diabetes. It is influenced not only by an indi-
vidual’s own health behaviours, attitudes, expectations, and adaptive capacities but
also by the environment where he/she lives. The local environment and culture with
their policies and regulations, infrastructures, services, values, ethics, and attitudes
can act as a barrier or enabler in maintaining and promoting oral health. For exam-
ple, if domiciliary dental care is not available in a community, that means that care-
dependent older persons with reduced mobility, nursing home residents, and
housebound individuals may not have access to dental care. The same could be said
for older people with low incomes particularly in those countries where dental care
is prevalently private.

Oral and general health are closely linked entities. Poor oral health, and in par-
ticular periodontal disease, has been associated to atherosclerotic vascular disease,
diabetes mellitus, and aspiration pneumonia. At the same time, periodontal pockets,
poor oral hygiene, and wearing dentures during sleep have been associated with
aspiration pneumonia in frail elderly persons; and some studies have described an
association between tooth loss, the ability to chew, and nutrition [15]. At the same
time, a compromised general state of health associated with functional problems
(i.e. cognitive disorders) limits the ability to practise good oral hygiene, to follow a
healthy diet, and to make regular visits to the dentist, which can lead to severe, rapid
oral health deterioration in those individuals living in a non-supportive environment.

In the past and particularly in developed countries, a number of preventive poli-
cies primarily focusing on children proved to be very effective. But implementing
these oral health promotion policies exclusively in children has not proven to be
successful in reducing oral disease in adulthood. As the prevalence of dental caries
continues to increase in adulthood and particularly in older age groups [16, 17],
innovative long-term oral health policies and specific interventions for care-
dependent persons need to be implemented. It should also be remembered that
severe periodontal disease, one of the major causes of tooth loss in middle and older
ages, peaks at 55-70 years [14]. Severe periodontal disease is frequent among older
people in developed countries, as more periodontally involved teeth are now being
retained instead of being extracted with respect to the past. In 2015, severe peri-
odontal disease affected 538 million people globally, while severe tooth loss affected
almost 276 million persons [14]. Complete tooth loss (edentulism), a condition fre-
quently found in older individuals, peaking at the age 75-79 years, was the leading
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cause of oral disability in 2015, and accounted for more than 7.6 million disability-
adjusted life years (DALYs) [14].

While tooth loss in adulthood is mainly attributed to dental caries and periodon-
tal disease, its prevalence is decreasing, at least in the developed countries [14, 16,
18]. Some of the factors contributing to this tendency is progress in dental science
which manages to save heavily damaged teeth or retain, for longer periods of time,
teeth affected with severe periodontal disease. One of the consequences of this prac-
tice is that many frail, care-dependent older people now retain a significant number
of heavily restored natural teeth making more complex and time-consuming to
effectively clean them and professionally treat them. While there is only limited
data available concerning oral health in people over 75 years or those who are care
dependent, the information that does exist indicates that those individuals with cog-
nitive problems or living in institutional care or who are housebound have poorer
oral health and oral hygiene [12, 18-21].

The increasing percentages of older adults living in developed countries who
have a significant number of natural teeth that require complex daily oral hygiene
and frequent professional dental care clearly indicates that innovative and effective
oral health policies need to be developed and implemented. The future trends in the
less developed countries of the world are not as clearly marked because of various
confounders that may increase the rates of severe tooth loss, dental caries, and peri-
odontal disease; these include dietary changes, limited exposure to fluoride, and
limited availability of preventive, curative, and restorative dental care with respect
to emergency dental care. These factors will almost surely lead to more teeth extrac-
tions in a context lacking effective oral health promotion policies [16].

In the light of these considerations, we can only conclude that oral diseases
should be effectively prevented, detected precociously, and efficiently managed
using a collaborative interprofessional approach in order to reduce their correlated
disabilities and to support “healthy ageing”.

1.4 Barriers and Enablers to Oral Health and Care
in Old Age

Although the major chronic oral diseases such as caries, periodontal disease, tooth
loss, and many mucosal lesions are largely preventable and treatable, there are many
barriers to keeping oral tissues healthy and functional throughout the elderly
years [22].

1.4.1 Barriers to Oral Health

In accordance with the joint expert opinion document published by the European
College of Gerodontology and the European Geriatric Medicine Society, the barri-
ers to good oral health in older people outlined in this chapter have been grouped
into three areas: they are person-related, related to a lack of professional support,
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and related to a lack of appropriate oral health policies [22]. The observations that
follow aim to highlight the complexity of the factors involved in promoting the oral
health of older people and the important role that non-dental healthcare providers
play. The full range of structural, commercial, intermediate, and proximal determi-
nants of oral health in vulnerable older adults will be discussed in details in Chap. 8.

1.4.1.1 Personal Barriers

Several medical conditions such as Parkinsonism or arthritis can limit an individu-
al’s mobility and impair manual dexterity in practising oral hygiene as well as his/
her ability to visit the dental office. Impaired vision may impede the individual’s
ability in practising meticulous dental and denture hygiene. Mental illnesses such as
dementia and depression can likewise limit and impair self-care ability. Polypharmacy
due to multimorbidity can also lead to a range of oral side effects and in particular
xerostomia, one of the leading causes of rapid oral health deterioration. Unhealthy
habits such as following an unhealthy diet, smoking, and drinking too much alcohol
can affect both general and oral health. Sugar-containing and acidic foods and bev-
erages, carbonated beverages, between-meal cariogenic snacks induce caries and
may cause dental erosion. Use of alcohol and tobacco may induce precancerous and
cancerous oral lesions.

Socio-economic factors are major determinants of poor oral health and self-care.
Low educational levels as well as poor oral health literacy of patients and caregivers
can largely explain poor oral health. Economic considerations constitute a signifi-
cant factor as public dental care coverage is limited in most countries, and most
dental care provision is private [13, 22-25]. Large percentages of the populations of
most EU countries agree that the average person has less access to dental treatment
with respect to medical care, mainly due to differences in how these systems are
financed [10]. Only 30% of dental care costs are covered by government pro-
grammes or compulsory insurance in Europe with significant variations across the
continent [10]. Access to dental care may also be limited due to an older individual’s
living conditions: living in a nursing home, in a higher floor apartment without an
elevator, or in a rural area where there is a shortage of dentists.

Finally, older individuals who were brought up at a time during which there was
little oral health literacy and only a few conservative dental treatment options avail-
able may have negative attitudes and prejudices against dental care.

1.4.1.2 Lack of Professional Support

Dental Professionals

Many practising dental professionals around the globe have received little or no
basic training in gerodontology or in managing the dental care of frail and care-
dependent older persons during their undergraduate or continuing education studies
[26, 27]. In Europe and the United States where the majority of dental schools teach
gerodontology at an undergraduate level, clinical training in treating care-dependent
older people within dental school clinics or at extramural facilities (i.e. nursing
homes) is often inadequate [26, 28]. Moreover, the current orientation in dental
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education and practice continues to be treatment-geared and is insufficiently com-
mitted to prevention or to meeting the needs of the population and, in particular, of
those who are frail and care dependent.

Inadequate training and lack of self-confidence are two of the main reasons
explaining dentists’ negative attitude towards domiciliary dental care; other factors
include financial aspects, unfavourable working conditions, and lack of time or
appropriate equipment [29, 30]. Another factor explaining the negative attitude
towards older patients is ageism. Some questionnaires filled out by dentists have
uncovered modestly positive, moderate, or negative attitudes towards older
patients [31].

Non-dental Healthcare Professionals

Although seniors tend to visit the dentist less frequently with increasing age and
disability [29], their contacts with non-dental healthcare providers such as physi-
cians, (geriatricians, general practitioners/family physicians, internists, physical
rehabilitation specialists, psychiatrists, etc.), nurses, physiotherapists, dieticians/
nutritionists, pharmacists, speech therapists, and others generally increase. The role
of non-dental care professionals in promoting seniors’ oral health can thus be con-
sidered crucial. Few of them are nevertheless adequately trained or prepared to
carry out an initial assessment of oral problems or to make recommendations aim-
ing to improve oral health [22].

Moreover, in nursing homes (or in home care), a common finding is the inade-
quate training and the negative attitudes of formal carers in providing daily oral
hygiene to older people, combined with the lack of time and staff [32]. The same
may apply to family and friends given the low level of oral health literacy among the
citizens in most communities.

1.4.1.3 Lack of Appropriate Health Policies and Legislations

Although there is no denying that oral health is an important element of general
health and healthy ageing, it is generally not provided for by healthcare services,
and public coverage is limited or non-existent.

The Survey of Health, Ageing, and Retirement in Europe (SHARE), a multidis-
ciplinary, cross-national panel data-base investigating the views of persons 50 and
over in 14 European countries, has shown that there is a wide cross-country varia-
tion in the use of dental services even in relatively young and functionally indepen-
dent older people [33]. In fact, dental service utilisation over the past 12 months
ranged between 23.8% in Poland and 80.4% in Denmark [33]. Interestingly, these
differences can only partially be explained by current oral healthcare needs and
accessibility to dental care, once again confirming the complexity of the barriers
and enablers in accessing dental care in different communities.

There are significant inequalities in access to dental care services and oral health-
care measures at a global level, but irrespective of a country’s economic level, it is
the poorer, less educated, marginalised and vulnerable members of the society who
have more oral diseases and problems [13, 25, 34]. Many seniors and in particular
care-dependent individuals tend to fall into the most vulnerable groups. Although
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oral health in individuals in institutional care tends to be very poor, there are few
provisions or regulations seeking to rectify this situation. Moreover, in those coun-
tries where oral health prevention and promotion policies have been adopted and
implemented, they mainly address the problem of children’s oral health; interven-
tions for older people have only been occasional and limited. Public transport acces-
sibility for people with disabilities or with limited mobility can only be found in
certain areas. As a result, it may be quite difficult to reach a dentist’s office. At the
same time, domiciliary dental care, be it private or public, is often unavailable
altogether.

The magnitude and complexity of the multiple barriers to oral healthcare for
seniors are illustrated in the following example of a typical case report.

Case 1.1

“Ms. XX is an 87-year-old widow with a moderate pension. When necessary,
her daughter helps her out financially. She presents symptoms of moderate
Alzheimer’s disease, urinary incontinence, and hypertension and requires
assistance in her daily activities. Eighteen months ago she moved from her
city to the town when her daughter lives. She had a hip fracture 16 months
ago, and she has been living in a nursing home near her daughter’s house
during the past 14 months.

She is dentate with 24 natural, heavily restored teeth. When she was living
at her original home, she cleaned her teeth meticulously twice a day and vis-
ited her dentist at least once a year because she valued her oral health highly.
She has never gone to the dentist since she moved. Due to her impairments
she can no longer independently perform her routine oral hygiene. The nurs-
ing home staff does not have adequate knowledge or skills to help her brush
her teeth, and they are too busy with other daily duties (brushing the patients’
teeth has low priority). Between meals Ms. XX loves drinking tea and lemon-
ade sweetened with two spoonfuls of sugar and she also loves eating the can-
dies that her daughter brings her on a daily basis.

Poor oral hygiene, a sugary diet, and lack of dental consultations have led
to rapid deterioration in her oral health. She now has active dental decay with
deep cavities in five teeth, causing pain when chewing; she also has high lev-
els of dental plaque and gingival inflammation causing bleeding and oral
halitosis. However, her oral problems remain undiagnosed. Although Ms. XX
needs dental care, she is unable to independently visit a dentist. The nursing
home does not collaborate with any of the local dentists who might be willing
to examine her in her room. Actually, some dentists in the area were hesitant
about going to the nursing home to provide dental care to its residents. Paying
for dental care is itself a major barrier as little remains of her income after
she has paid the nursing home fees. Dental care in her country is usually
private, and patients pay dental practitioners directly. She could be trans-
ferred to a public hospital for emergency care, but that too would be a
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complicated affair. Therefore, as the patient was not screened and does not
have access to professional help, her oral health is rapidly deteriorating and
seriously affecting her oral function and quality of life”.

This is a typical case of an older, frail, care-dependent person facing
barriers to oral health due to personal reasons (cognitive and mobility
problems, living conditions, difficulty in performing daily oral hygiene, low
income, unhealthy diet), lack of professional support (the nursing home
does not provide for oral examinations of any type, efficient daily oral
hygiene and access to dental care are not available/accessible), and lack of
effective oral health policies (no public dental care coverage, absence of
domiciliary dental care, lack of legislation for oral health promotion in
nursing homes).

1.4.2 Enablers to Oral Health Promotion in Older Adults

Three major areas of immediate action have been identified in the expert opinion
document published by the European College of Gerodontology and the European
Geriatric Medicine Society on oral health promotion in older age: educational
action plans, health policy action plans, and citizen empowerment and involve-
ment [22].

1.4.2.1 Gerodontology Education and Research

Education for Dental Professionals

Given the increasing proportion of older population and the serious shortage of
dental professionals specialised in gerodontology, it is important that all graduates
of dental schools have the necessary knowledge, skills, and attitudes to manage the
complex oral problems of frail older people. Gerodontology should be included as
a compulsory subject in the undergraduate/predoctoral curriculum of all dental
schools, and clinical training in the comprehensive management of oral problems
for frail, care-dependent older people should be provided. Compulsory gerodontol-
ogy training should also be provided at the continuing education level to all practis-
ing dental professionals. There are few gerodontology advanced/postgraduate
courses being offered worldwide; more are needed to prepare expert professionals
and trained academics [26, 27, 29].

Education for Non-dental Healthcare Professionals

The curricula of healthcare professionals should be reviewed to integrate oral health
topics at an undergraduate, advanced/specialty and continuing education levels
[22]. At a specialty level, oral health assessment and promotion competences should
be incorporated into requirements for specialty accreditation, particularly in geriat-
rics, general medicine/family medicine, internal medicine, and geriatric nursing.
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Table 1.1 Oral health promotion competences for non-dental healthcare professionals treating
older people. Adapted from Kossioni et al. [22]
The healthcare provider should be competent to:

Recognise oral health as an important element of the general health and quality of life of older
adults

Evaluate medication lists to identify their potential effect on oral health and to limit their oral
side effects, such as xerostomia

Perform an initial oral health assessment and discriminate normal from abnormal findings in
the oral cavity

Identify and treat common oral diseases and conditions

Demonstrate and teach oral hygiene measures to older adults and their caregivers and assist the
patient when necessary

Develop strategies to overcome barriers to oral health maintenance and access to dental care
Decide when to refer a patient to a dentist

Efficiently communicate and collaborate with the other members of the healthcare team to
promote the patient’s oral health

At a continuing education level, oral health assessment and promotion should be
included in its mandatory requirements. Dedicated hands-on training sessions in
oral health in hospital and residential care should be offered for physicians, nurses,
and other care professionals.

The European expert opinion document [22] has identified a number of oral care
skills for non-dental healthcare professionals who regularly treat older patients
(Table 1.1).

Education for Formal Caregivers
Formal caregivers of older people living at home or in nursing homes should be
trained to assist or provide daily oral hygiene to care-dependent older people.

Interprofessional Education and Collaborative Practice

Special attention should be dedicated to interprofessional education promoting
interprofessional collaborative practices in the care of older people. This is
necessary due to the shortage of specialists and the difficulty in caring for older
persons with complex health problems [35, 36]. Many healthcare professions,
including medicine, dentistry, nursing, pharmacy, social work and others, share
common geriatric competences; this would make it possible to include inter-
professional education courses into their curricula [37]. An extended discus-
sion on interprofessional collaborative practice in geriatric care is provided in
Chap. 9.

Research and Development of Good Practice Guidelines for the Dental
Management of Older People

More research on the prevalence and incidence of oral disease in old age, on good
practice examples and management guidelines for the preventive, curative, restor-
ative, and palliative dental treatment in geriatric patients is warranted.
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Table 1.2 Legislative and policy strategies for oral health promotion for residents in institutional
care. Adapted from Kossioni et al. [22]

Oral health assessment should be incorporated into the medical entry assessment

Assistance in daily oral and denture hygiene should be provided to residents

All caregivers should be trained in providing residents daily oral hygiene assistance

The accessibility of oral healthcare products should be ensured (i.e. fluoride toothpaste,
toothbrush)

A healthy diet protective of oral health should be ensured

Access to emergency and routine dental examinations and comprehensive dental care should be
ensured

Regular oral screenings using appropriate validated tools should be provided to residents

1.4.2.2 Health Policy Actions

Appropriate health policies for geriatric oral health promotion taking into consider-
ation the social, economic, physical, and commercial determinants of health should
be implemented. Oral healthcare should be integrated into general healthcare sys-
tems and particularly into primary care. Oral health assessment and promotion
should be included in routine medical assessments [22, 38]. As the cost of dental
care is a major barrier, essential dental services should be integrated into public
healthcare coverage [22, 25, 39].

As most oral conditions/problems share common risk factors with other NCDs
such as cardiovascular disease, oral health prevention and promotion should be inte-
grated into wider preventive strategies targeting all NCDs [34]. Clinical preventive
interventions and chair-side advice may not be adequate and population-wide
upstream strategies should be developed [13].

Oral health promotion strategies need to be supported by targeting food systems
and companies developing oral care products, advertising campaigns, urban design,
and citizen empowerment and involvement [22, 25, 34, 38]. For example, policies
regarding food products, nutrition supplements, and medications containing sugars
should be promoted and implemented [13, 40].

Oral health literacy should be promoted in the general public, and local authori-
ties should support oral health prevention campaigns [22, 38].

The joint European expert opinion document has provided a specific protocol for
oral health promotion for residents in institutional care that should be supported by
legislative and policy strategies (Table 1.2) [22].

1.5 Conclusion

Although oral health is an important element of general health and well-being in all
individuals, in older people and in particular those who are frail and care dependent
it tends to be very poor. The reasons for poor oral health in old age can be found in
person-related factors, limited professional support, and lack of appropriate oral
health policies. As many older people have limited access to dental care, the role of
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non-dental healthcare providers in promoting oral health in seniors has become cru-
cial. The members of geriatric healthcare teams should be competent to carry out
initial oral health assessments, identify oral pathologies, refer the patient to the
dentist when necessary, and provide oral health counselling and diet advice to the
patients and their caregivers.
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The Ageing Mouth

Martin Schimmel and Samir Abou-Ayash

Abstract

The oral cavity is not only the beginning of the digestive tract with a particu-
larly sensitive tactile equipment but also the place of food comminution, mix-
ing and salivating of the food bolus. All tissues of the oral cavity undergo
physiological age-related changes that lead to altered morphology and func-
tion. Pathological processes like caries, periodontal disease, tooth loss, and
oral cancer have a large impact on oral function. Ideally, a minimum of 20
natural teeth with antagonist contact should be maintained for adequate masti-
cation and quality of life. Tooth loss often requires the replacement of lost teeth
with dental prostheses to maintain oral function. The oral food processing
(chewing, bolus formation, swallowing) takes place in the oral cavity as a par-
tially conscious movement process. It largely depends on teeth, muscle force,
and coordination, as well as the sensitivity of the tissues and input from the
peripheral and central nervous system. Towards the pharynx, the process over-
laps with the involuntary swallowing reflex that is coordinated with the respira-
tory act in a coordinated fashion. Furthermore, the oral cavity serves in the
speech formation and the perception of taste. The mechano- and thermorecep-
tors are most closely aligned at the tip of the tongue and highly specialized
mechano- and vibration receptors are located in the periodontal ligament. In
addition to the sensory/physiological tasks, the mucosa of the oral cavity has
the function of a secretory organ with its large and small salivary glands. There
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are age-related physiological changes in an ageing mouth that do not necessar-
ily lead to functional loss as the physiological spare capacity of the oro-facial
system seems to be very large; most pathological changes are associated with
external factors, such as lifestyle choices and socio-economic factors.

Learning Objectives
After reading this chapter, readers should be able to:

e Describe the normal anatomy of the oral cavity.

e Recognize the age-related physiological changes of the oral structures.
* Discuss oral function.

¢ Recognize pathological processes in the mouth.

» Distinguish the different types of dental prostheses.

2.1 Introduction

The mouth together with the oro-facial system undergoes ageing processes like any
other organ system of the body. The knowledge of the anatomical structures and
physiological ageing processes are the foundation to understand pathological pro-
cesses that might occur parallel to the physiological ageing process.

Ageing is the irreversible alteration of any living being with time; it is progres-
sive, generalized, and irreversible. It comprises every biological structure and leads
inevitably to structural, functional, and psychological changes that occur from birth
to death of the organism. In the course of the ageing process, damage to cells and
tissues accumulate which reduces the capacity for adaptive changes and make them
more susceptible to develop a disease [1].

The physiological ageing process of an otherwise healthy mouth does not
necessarily lead to a degree of functional loss that would compromise Oral
Health-Related Quality of Life (OHRQoL) or nutritional state as the physiologi-
cal spare capacity of the oro-facial system seems to be very large. As long as a
set of more than 20 teeth with antagonist contact (teeth in function) are pre-
served, with otherwise intact oro-facial functions (e.g. salivary gland function,
intra-oral sensitivity, intact muscle function) nutritional state and OHRQoL can
be maintained until the end of life. An exception from this rule would be a loss
of masticatory force or age-related dysphagia due to sarcopenia of the involved
muscles in very old individuals [2].

Factors for the successful ageing of the mouth may be in part genetic, like in the
case of certain forms of periodontitis, but are mainly related to lifestyle choices and
hence often depend on socio-economic status. For example, the number of remain-
ing teeth is higher in persons of high socio-economic status compared to poorer
social classes. Consequently, in the western world, edentulism has been decreasing
for many decades and now has the highest prevalence in very old persons with mul-
tiple diseases and low socio-economic status [3].
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Numerous diseases of the mouth share common risk factors with other non-
communicable diseases (NCD) like cardiovascular diseases or cancer, which com-
prises a high intake of sugar, smoking, and regular alcohol consumption. Age-related
diseases, like dementia, cancer and pre-cancerous lesions, cardiovascular disease,
or geriatric depression, are frequent in elderly persons and might have a direct
impact on oral health or indirectly through neglected oral hygiene or medication-
induced hyposalivation. Hence, the most frequent typical oral age-related diseases
are caries, periodontitis, cancer, hyposalivation, and pre-cancerous lesions.
Furthermore, problems with unstable removable dentures, insufficient chewing, and
dysphagia are factors related to the low OHRQoL and nutritional state in geriatric
individuals [1, 4].

2.2 Normal Anatomy and Physiologic Age-Related Changes
in the Oro-Facial System

The mouth and the oro-facial system comprise numerous structures to ensure nor-
mal function. Specifically important for maintaining a healthy oral environment and
subsequently intact oral function and OHRQoL are teeth, periodontium, alveolar
bone, gingiva, and mucosa as well as the involved muscles and the temporoman-
dibular joint. Further structures like receptors, peripheral and central nerve fibres as
well as nucleii and central representation areas play an important role but are diffi-
cult to reach for disease-preventive measures (Fig. 2.1).

Oro-facial structures Oral function
> Teeth, Periodontium > Peripheral nerves > Chewing
> Mucosa > Central nervous pathways > Swallowing
> Bone > Central nucleii i ?peaﬁmg
> Temporo-mandibular joint > Central Pattern Generator 2 Pil;zhlg—ioci al aspects
> Muscles > Masticatory cortex
> Receptors
> Nerves
> Glands

Co-factors of oral food processing

> Vision ® il |

> Smell

> Taste

> Rbheological properties etc.

> Expectations etc.

> Cultural/ religious context etc.

Fig. 2.1 Components and functions of the oro-facial system. The oro-facial system comprises
numerous structures in the oral cavity, but also parts of the central and peripheral nervous system
play an important role to maintain oral function. The predominate function is oral food processing
that also depends on many co-factors to ensure sufficient nutritional state and psycho-social aspects
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2.2.1 Teeth

The human dentition comprises 32 teeth, including four wisdom teeth. The wisdom
teeth often do not erupt or are removed early in life as they may cause infections or
root resorptions of the remaining teeth. Hence, 28 teeth are regarded as a complete
dentition. In this case, there are four incisors, two canines, four premolars, and four
molars in each jaw.

The tooth comprises macroscopically of a root and a clinical crown [5] (Fig. 2.2).

The clinical crown has an outside enamel layer that covers the dentin layer.
Enamel is the hardest tissue of the body. It has a very high mineral content (approx.
96%) and is whitish/bluish/transparent in colour with varying thickness. The thick-
est part is on the incisal edge and the thinnest part on the transition to the root at the
cemento-enamel junction.

Inside the clinical crown lays the pulp chamber that carries the pulp—a tissue
that comprises nerve fibres, blood- and lymphatic vessels as well as dentin-building
cells (odontoblasts), cells of the immune system, and stem cells. Odontoblasts keep
the life-long capacity to build tertiary (repair) dentin. From the odontoblasts that
cover the outside of the pulp chamber, processes reach into the dentin through den-
tin tubules that end at the junction to the enamel. Dentin is a calcified tissue of the
body, but only approx. 70% is mineral content. The colour of dentin is yellow to
dark yellow. Due to the odontoblast processes in the dentin tubules, the organic
component is relatively high.

The root of the tooth consists mainly of dentin but is covered with cementum.
The cementum has a mineral content of about 60% and is attached to the alveolar
bone (bundle bone) by periodontal fibres, anchoring the tooth in the jaw [6, 7].

Fig. 2.2 Schematic
drawing of the normal
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Through lifetime, teeth are exposed to mechanical wear during the normal func-
tion (chewing) and parafunction (e.g. tooth grinding, habits). Furthermore, chemi-
cal impacts like acid from food and drink as well as from intrinsic acid reduces
enamel thickness. This, in turn, will expose deeper enamel layers, or even dentin,
that are much more susceptible for developing caries. This is also the reason why
teeth appear to be darker and more yellow in old age, as the dentin layer becomes
more and more visible. The enamel of elderly persons also often shows cracks and
chippings because of increased brittleness [8].

Age-related changes in the dentine comprise the reduction of the diameter of the
dentinal tubules and the reduction of the volume of the pulp chamber through the
apposition of tertiary dentine. There is a reduction in organic content and an increase
in mineral content. The sclerosis of the dentin and the pulp are age-related, but can
also be part of a defence mechanism against extrinsic factors such as carious lesions
[9] (Fig. 2.3a, b).

The pulp may lose some of its reactive capacity as part of the general immunes-
cence [10]. The connective tissue shows signs of fibrosis and frequently, calcifica-
tions are found.

Fig. 2.3 (a) Histological cross-section of a tooth with root caries lesion extending into dentine
and pulp. (Reprint from [9] with permission from John Wiley and Sons). (b) Magnification of (a),
showing the dental pulp calculi (DPC), as well as the different kinds of dentine: primary dentine
(PD), secondary dentine (SD), and tertiary dentine (TD); the latter presenting reparative and reac-
tionary dentine. (Reprint from [9] with permission from John Wiley and Sons)
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2.2.2 Periodontium and Alveolar Bone

The periodontium is a specialized tissue that surrounds the root surface and anchors
the tooth in the jaw. It consists of the gingiva, periodontal ligament, cementum, and
the alveolar bone.

The gingiva can be divided into three parts: the marginal gingiva, the attached
gingiva, and the interdental gingiva (interdental papilla). The healthy gingiva is pink
in colour, firm, and has a surface similar to an orange peel (stippling). The marginal
gingiva surrounds the tooth like a collar in the area of the cemento-enamel junction.
In elderly individuals, there is often a migration of the marginal gingiva apically
which results in an exposition of cementum to the oral cavity (Fig. 2.4), which plays
a major role in the pathogenesis of root caries, as the exposed cementum is a prereq-
uisite for developing root caries. The healthy marginal gingiva varies in width from
0.5 to 2 mm from the gingival crest to the attached gingiva. The attached gingiva
adheres tightly to the underlying alveolar bone. It withstands mechanical forces,
which may be important for the health of the marginal gingiva. Its width varies in
the mouth from approx. 2—4 mm.

The periodontal ligament (PDL) consists of various connective tissues that
attach the tooth to the alveolar bone. The principal fibres, the Sharpey fibres,
transfer the vertical force on the tooth during mastication into tensile forces that
are transferred to the alveolar bone (Fig. 2.2). This tensile force is very important
for the health and the constant remodelling of the alveolar bone, which is dem-
onstrated by the fact that after tooth loss, the alveolar bone experiences continu-
ously resorption in height and width [11]. Furthermore, the periodontal ligament
is heavily innervated. For example, the minimum thickness threshold between

lar mucosa

Fig. 2.4 Normal oral anatomy of the oral cavity in a patient with advanced age. Anterior part of
the lower jaw of a 93-year-old man. There are age-related physiological changes like the recessions
of the marginal gingiva that lead to an exposure of the root surfaces below the cemento-enamel
junction. This exposure is a prerequisite of root caries. There is a composite filling on the lower left
canine’s root surface. The interdental parts open and root surfaces are exposed as the papilla
recesses
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the incisor teeth is as little as 4 pm and forces as little as 1 N can be used effec-
tively when holding and splitting a nut [12]. The width of the PDL ranges from
0.15 to 0.38 mm and seems to decrease progressively during ageing, however,
without proven functional limitations.

There is very little evidence on age-related changes to the periodontium, besides
the thickening of the cementum and a reduced turnover of the periodontal ligament.
Furthermore, a reduction of the stippling on the surface of the gingiva is
described [13].

The bony compartment of the periodontium is the alveolar bone. The bony ridges
of the maxilla and mandible contain dental alveoli with the bundle bone in which
the teeth are anchored through parts of the periodontal ligament. The crests of the
tooth sockets, i.e. dental alveoli, are the most coronal parts in relation to the tooth
and are slightly apical to the cemento-enamel junction. In healthy individuals, the
alveolar crests of neighbouring teeth are similar in height [14]. As the bone metabo-
lism heavily depends on hormone status, the alveolar bone changes with age,
approximately starting with the fourth live decade. The osteoclastic activity might
increase whereas osteoblastic cells are reduced in number and function, resulting in
structural changes like thinning of bone trabecula and the reduction of bone den-
sity [15].

The pronounced changes in terms of bone resorption following tooth extraction
are well documented but are not specifically age related. However, as this resorption
is progressive and irreversible, very old edentulous patients might show severe alve-
olar bone atrophy, depending on the time span of edentulism. Generalized osteopo-
rotic processes seem to have little influence in the alveolar ridges [11, 16].

2.2.3 Oral Mucosa

The oral mucosa may be divided into the lining mucosa, the masticatory mucosa,
and the specialized mucosa [17] (Fig. 2.5).

The lining mucosa represents the basic design of the oral mucosa. It is a stratified
squamous, non-keratinized epithelium with various thicknesses, depending on the
area of the mouth. The lining mucosa can further be subclassified as labial mucosa
at the inside part of the lips, as the buccal mucosa which lines the cheeks and the
floor of the mouth as well as the alveolar mucosa between the buccal and labial
mucosae in the floor of the mouth, underside of the tongue. The lining mucosal
membrane of the floor and cheek further performs resorption tasks, whereby the
ingested substances, bypassing the portal circulation, reach the heart via the supe-
rior vena cava and from there to the periphery. This mechanism is of clinical impor-
tance for the administration of emergency medications (sublingual administration).

The alveolar mucosa is not attached to the underlying tissue and is partially
mobile in the region of the mucobuccal fold, the soft palate, and the cheeks. The
masticatory mucosa is found in areas of increased mechanical stress like on the hard
palate and the attached and free gingiva. Different from the lining mucosa, it con-
sists of a keratinized stratified squamous epithelium.
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B Masticatory Mucosa

I Lining Mucosa

Specialized Mucosa

Fig. 2.5 The oral mucosa. The oral mucosa is classified into the lining mucosa, the masticatory
mucosa, and the specialized mucosa. The current scheme may also be used to document changes
in the oral cavity in a systematic fashion

The specialized mucosa exists on the dorsum of the tongue. Its thick immovable
keratinized stratified squamous epithelium carries the tongue papillae together with
the taste receptors [18].

There are few findings related to the age-correlated changes of the oral mucosa.
The varying histological structure of the oral mucosa and their different biome-
chanical load, e.g. chewing, has to be taken into account [19]. It was stated that the
oral mucosa in older people shows little macroscopic and physiological differences
compared to younger people if there are no local or systemic diseases [20]. In con-
trast to the skin of the outer body surface, the oral mucosa is not subject to photoag-
ing, UV radiation, but also other environmental influences. There are reports on
age-related atrophy of the oral mucosa which may result in decreased mean epithe-
lium thickness, decreased cell density, mitotic activity, and a slowdown in tissue
regeneration and healing rates.

Wound healing of the oral mucosa appears to be slower above the age of 50 com-
pared to younger years. Furthermore, some neurophysiological functions, such as
touch or vibration, seem to be slightly reduced in old age. There are generally no
changes in the pain perception in the elderly, which also applies to the oral cavity [21].

Whether there are fundamental changes to the oral mucosa that is covered with
removable dentures remains subject to controversy. In terms of epithelium thick-
ness, resilience or load-bearing capacity, regional differences can be assumed. The
age-related changes of the mucosa on the hard palate comprises a flattening of the
physiological horizontal elevations (Palatine rugae), macroscopically. Histologically,
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the marginal and median fibrous areas enlarge at the expense of gland-bearing
zones. Hyperkeratosis of the hard palate is more common in old age as well [22, 23].

2.2.4 Salivary Glands

There are three symmetrically distributed major salivary glands on each side and as
many as several hundreds of minor salivary glands in the oral cavity [14].

— The parotid glands are located anterior to the ear and around the mandible. The
duct enters the oral cavity in the region of the cheek opposing the first molar of
the upper jaw.

— The submandibular glands sit beneath the lower jaw and secrete saliva through
ducts that end on the floor of the mouth (Wharton duct).

— The sublingual glands are located anterior to the submandibular gland and are
much smaller.

— The minor salivary glands are located directly in the oral mucosa. They are
approximately 1-2 mm in diameter and produce mainly mucous saliva.

Saliva plays an important role in cleansing and lubricating oral cavity, protect-
ing from microorganisms overgrowth, facilitating bolus formation and swallow-
ing, enhancing speaking and taste. It also neutralizes pH and prevents
demineralization of teeth protecting from dental caries and erosion.

Every day, between 0.5 and 1.5 L of saliva are produced. The saliva production
can be enhanced by parasympathetic stimulation. Increased salivation is mediated
by the neurotransmitter acetylcholine which binds to muscarinic receptors in the
glands. Also in younger individuals, salivary glands often show significant patho-
logical changes. In addition to a general involution, distinct fibrosis or fatty degen-
eration of the parenchyma with a reduction of the terminal pieces can often be
observed. The duct system may show irregularities with extensions and epithelial
growths and inflammatory processes with obstructions of the ducts may occur.
These striking histopathological changes are in contrast to the only minor age-
related physiological changes of the salivary glands. The physiologic parameters of
saliva secretion are very similar between younger and older adults. The quantity and
composition of saliva remain almost unchanged, only the proportion of mucous
components may be slightly increased in elderly subjects. Hence, the phenomenon
of a dry mouth is almost exclusively of a pathological origin [24].

2.2.5 Oral Function

Chewing and swallowing is divided into the oral, the pharyngeal, and the oesopha-
geal phase. During the oral phase, foodstuff is fragmented into chewable sized por-
tions by the incisors and subsequently transported in the oral cavity. During the
masticatory process, the food is fragmented and moistened with saliva in order to
form a coherent bolus that can be swallowed safely without choking [25] (Fig. 2.6).
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Fig. 2.6 Diagram of factors associated with oral food processing. There is a complex sequence
that starts with the selection of food, integrates structural and functional aspects of the oro-facial
and digestive system which ultimately leads to an individual nutritional state
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Hence, oral food processing is a complex interaction between tooth- and denture-
related factors, as well as central and peripheral control of the muscles, and other
oral structures.

There is little evidence if oral functions like chewing, bolus formation and trans-
portation, or speaking change, as a consequence of age alone. However, these prob-
lems are very frequent in the presence of pathological changes of the oral
environment like tooth loss or cancer. If the oral structures are preserved in a healthy
way, there seems to be little age-related impairment as the oro-facial system pro-
cesses large physiological spare capacities [26-28].

Age-related sarcopenia of the masticatory muscles which is further aggravated
by complete tooth loss has been well documented [29]. This reduces the maximum
available force for chewing foodstuff, but it is unclear at which point the reduced
force results in a change in dietary habits. A study from Japan showed that in the
seventh decade of life, the ability to chew hard food decreases, even if the number
of functional teeth, i.e. teeth with antagonist contact, remains the same [30].

There seems to be an age-related decline in the sensory function, but there is no
obvious consequence. The bolus formation and transportation might be impaired,
and it could be speculated if decreased sensory function also plays a role in the lon-
ger oral phase in very old individuals’ comminution process [31]. The prevalence of
dysphagia increases with age and it is estimated that up to 69% of institutionalized
elders experience signs of dysphagia to varying degrees [32]. This could be related to
age-related sarcopenia of the involved muscles, but is more likely a consequence of
underlying neurological disease processes like stroke or dementia [33, 34].

2.3 Common Oral Diseases in the Elderly

The main challenges of oral health in older people described by the World Health
Organization are tooth loss, denture-related conditions, coronal dental caries and
root surface caries, periodontal disease, xerostomia as well as oral pre-cancer and
oral cancer [4]. From a functional point of view, impaired oral food processing
capacity and dysphagia also play an important role, as they might lead to nutritional
deficiencies or may foster aspiration pneumonia.

2.3.1 Caries and Pulpitis

Despite the evident progress in oral hygiene and successful preventive measures over
the last decades, tooth-related disease is still a reality in the elderly population [35].
Dental caries is the most common non-communicable disease and will affect all hard
tooth tissues (enamel, dentine, and cementum). A high-carbohydrate diet, especially in
the form of simple fermentable carbohydrates such as sugar, provides the substrate to
ensure the activity of bacteria (e.g. Streptococcus mutans) from the intra-oral microbi-
ome that builds a biofilm (plaque) on the intra-oral surfaces. A high bacterial activity
lowers the local pH, and the exposure time of the generated acid to the hard tissues
plays an important role in caries formation. Thus, dental caries has major co-factors
like poor oral hygiene, a reduced buffer capacity of the saliva, or a reduced amount of
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saliva, i.e. hyposalivation. However, the main factors for developing caries is today
described by the ecological plaque hypothesis that explains the occurrence of caries as
a disturbance in the homeostasis of the oral microflora, caused by the selective favour-
ing of (potentially) pathogenic microorganisms by a sugar-rich diet (Fig. 2.7) [37].

In elderly individuals, especially those depended on care and with a sugary diet,
caries of the root surfaces is very common and can destroy the dentition in a short
period, as little as few months (Fig. 2.8). Root surface caries can often be difficult
to detect and very challenging to treat for a dentist (Fig. 2.9a—c). Active root caries
can usually be differentiated from inactive root caries by the colour (black versus
brownish), the consistency (hard versus soft), and the surface (clean versus covered
with debris and possibly cavitation) (Fig. 2.10).

Once the progressive carious lesion approaches the dental pulp, an inflammatory
response of the pulp tissue will result. This response may be chronic and the dentin-
building cells build tertiary dentine as a defence mechanism (Fig. 2.3a, b). However,
often the inflammation is acute leading to the symptoms of an irreversible pulpitis.
These symptoms include severe pain, dull aching, sensitivity to cold and hot.
For irreversible pulpitis or necrosis of the pulp, the only two treatment modalities
are root canal treatment or tooth extraction (Fig. 2.11a, b).

Another mechanism of the loss of tooth structure is erosion, which refers to the
loss of enamel or dentine due to the direct exposure to acid. Frequent mechanisms
may involve acidic beverages and food, gastric reflux, and acidic medications.

modification of diet creating diffusion barriers

Biofilm with symptomatic
physiological D D therapy
flora (restoration)
remineralisation 3
- B
host defense oral hygiene saliva fluoride, Ca**
modification of biofilm modification of mineralization

Fig. 2.7 Current model for the aetiopathogenesis of caries. The caries process is due to the exces-
sive consumption of fermentable carbohydrates that cause an ecological shift in oral microflora
and modifies the physiological oral biofilm to an aciduric and acidogenic pathogenic biofilm. This,
in turn, produces fermentable carbohydrates acids, which lead to the demineralization of hard
tooth substances and ultimately cause the symptoms of carious lesions. Contrasting the pathogenic
factor “fermentable carbohydrates”, there are several protective factors that affect the biofilm or
remineralization of dental hard tissues. Thus, phases of demineralization and remineralization
alternate several times a day, and ultimately, the complex interplay between pathogenic and protec-
tive factors determines whether the de- or remineralization predominates, thus forming carious
symptoms or not. In addition to these direct factors, there are associations with indirect factors
such as education and socio-economic status. (Figure redrawn from: [36])
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Fig. 2.8 Oral status of a
wheel chair bound
65-year-old man living in a
long-term care facility

Fig. 2.9 (a) Active and easily detectable root caries lesion on an upper incisor. (b) Active root
caries lesion that is hidden underneath a clasp. (¢) Caries lesions are often hidden in between the
lower incisors. These lesions can progress very quickly and often lead to pain and, ultimately, to
the fracture of the weakened tooth
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Fig.2.10 Inactive root
caries lesions are often
dark, not covered with
plaque and show a
hard surface
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Fig.2.11 (a) The bacteria in the carious lesion may cause an inflammation of the pulp (pulpitis).
Through the apical foramen of the tooth, the infection ultimately will also affect the alveolar bone.
(b) Root carious lesions develop below the cemento-enamel junction. As the lesion is very close to

the dental pulp, symptoms may develop very quickly
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Fig.2.12 (a, b) Erosion/
attrition in an 83-year-old
man. Especially in the
lower jaw, the teeth have
lost a significant amount of
tooth structure. There are
no caries or periodontal
disease. The dentin is
exposed but because of the
age-related redressing of
the dental pulp, he
experiences no pain

Attrition refers to the loss of tooth structure due to mechanical wear. Attrition is
very common in elderly patients and can be seen as natural signs of function over
lifetime and the differentiation to abnormal wear in very old patients can be chal-
lenging [38] (Fig. 2.12a, b).

Elderly people and especially patients with dementia prefer a sugary diet as one
of the few pleasures life has to offer. Consequently, patients with dementia may
develop rampant caries whenever oral hygiene is neglected. Poor oral hygiene com-
bined with a sugary diet will ultimately result in rapid destruction of the teeth, dis-
comfort, infection of the alveolar bone, abscesses, pain, and tooth loss (Fig. 2.13).
This tooth loss may appear very quickly and the more elderly people are depended
on help for the Activities of Daily Living (ADL), the poorer the oral hygiene [39,
40] (Fig. 2.14a, b).

2.3.2 Gingivitis and Periodontitis

The classic experiment of Silness and Loe demonstrated that the inflammation of
the gingiva is caused most of the time by dental plaque, i.e. the biofilm formation on
the tooth structure adjacent to the gingiva. The inflammation of the gums is a bacte-
rial disease and is reversible once a good oral hygiene is established. The same
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Fig.2.13 A broken tooth
has led to an abscess
related to it in the lower
jaw (left side) of this
patient with

Parkinson’s disease

Fig.2.14 (a, b) Dental
state of a 63-year-old
patient with severe
dementia. He resisted all
oral hygiene measures, but
the care-providers
suspected toothache as he
refused to eat his favourite
food. During the dental
examination under general
anaesthesia, a squamous
cell carcinoma on the back
of the tongue was detected
which was most likely the
reason for his pain

mechanisms of inflammation apply in elderly patients. A multitude of periodontal
pathogens has since been identified, such as Aggregatibacter actinomycetemcomi-
tans, Porphyromonas gingivalis, Prevotella spp., to name a few [41, 42].

The inflammatory burden of periodontal disease may furthermore comprise
specific risks for diabetic patients, and patients with dementia and may



2 The Ageing Mouth 33

Fig.2.15 Periodontitis.
Final stage of periodontal
disease in this 55-year-old
patient. The gingiva is
highly inflamed—the
surface is red and swollen.
The teeth are loose, and
there is halitosis

negatively influence the overall ageing process. Poor oral hygiene not only poses
a threat to general health through the haematogenous spread but also locally to
the oral tissues [13].

Nevertheless, besides caries, periodontitis is the main factor for tooth loss. The
inflammation not only affects the gingiva but the inflammatory response of the
body often also leads to the destruction of the alveolar bone. The destruction of
the alveolar bone is then an irreversible process. As the supporting tissues of the
teeth are progressively destroyed, teeth become loose and are lost eventually.
These inflammatory processes are sometimes silent; hence, the patient does not
experience problems until teeth become loose. However, the inflammation can
also be painful with swellings and bleeding of the gums as the most common
clinical signs (Fig. 2.15).

There is a specific form of simultaneous existence of pulpal problems and inflam-
matory periodontal disease. There the inflammatory process in the presence of the
bacterial plaque formed by aerobic and anaerobic microorganisms reaches the api-
cal and/or lateral foramen of the tooth and may cause a pulpitis in a tooth that may
not even have a carious lesion or a filling. These so-called periodontal-endodontic
lesions lead to a very poor prognosis of the tooth and result often in the removal of
the tooth [43].

A further medication-related form of gingivitis is the hyperplastic gingivitis that
may be related to changes in haemostasis of hormones or may be a side effect of
medications like cyclosporine A or diphenylhydantoin.

2.3.3 Replacement of Lost Teeth with Dental Prostheses

Once tooth loss occurred, there are various ways of tooth replacement. Fixed and
removable dental prostheses for tooth replacement are very prevalent in the elderly
population. At the age of 85 years or older almost 100% of the population in devel-
oped countries is restored with some kind of dental prostheses. However, this preva-
lence varies significantly between countries, especially for complete dentures and
dental implants [35, 44].
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Fig.2.16 Clasp-retained
removable partial denture
in the lower jaw

Fig.2.17 (a,b) An
example of a partial
removable prostheses with
gold copings on the
canines and dental implant
carrying ball attachments
in the posterior region of
the lower jaw. The
attachments are well
hidden underneath a
difficult-to-detect denture

Removable prostheses may replace some or all teeth as well as bony- and soft-
tissue structures that have been lost by atrophy, disease, or trauma. These prostheses
may rest directly on the oral mucosa or be attached to the remaining teeth (Fig. 2.16).
Recently, the stabilization of removable partial prostheses with endosseous oral
implants becomes more frequent (Fig. 2.17a, b). If all teeth are lost, patients may be
restored with complete dentures. These dentures rest on the mucosa and are mostly
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Fig.2.18 (a,b)
Edentulous patient with
conventional mucosa-borne
complete dentures

stabilized with the oral and peri-oral muscles. Especially the lower denture is often
very loose due to advanced atrophy of the bony tissues (Fig. 2.18a, b). The lower
dentures are increasingly often stabilized with endosseous implants with varying
attachment systems (Fig. 2.19a, b), as this kind of treatment has been described as
the minimum standard of care for the edentulous mandible [45]. Endosseous dental
implants can be described as false roots that are biologically integrated into the
alveolar bone, by direct contact of the bone to the implant surface (osseointegra-
tion). Implants are mostly made out of titanium and serve to support crowns and
bridges or to retain dentures. Even though implants made of ceramics, such as zir-
conium dioxide, have gained increasing popularity in recent years, they are still not
widely employed. Recently, treatment concepts focusing on single midline implants,
stabilizing mandibular complete dentures have been introduced [46].

Removable prostheses must be removed from the mouth to be physically cleaned,
however, in elderly dependently living patients, this goal is rarely met. Pathologies
often recorded in denture wearers are denture stomatitis, irritative hyperplasia, sore
spots, traumatic ulcers, and angular cheilitis. They are related to ill-fitting dentures
or inappropriate dentures’ maintenance. Especially remainders of denture adhesive
must be removed on a daily basis, both on denture and mucosa (Fig. 2.20). Ill-fitting
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Fig. 2.19 (a) Ball attachment on a dental implant in an edentulous woman in long-term care.
There is abundance of plaque on the implant and the attachment which causes inflammation of the
mucosa. (b) Same patient as in (a); she suffered from severe dementia and a pathologic tonus of
the peri-oral muscles. This led to a chronic trauma of the soft tissue, caused by the implant

Fig.2.20 Denture
adhesive should be used
sparsely and must be
removed completely from
the mucosa and teeth at
least once a day.
Otherwise, inflammation if
the mucosa will occur

removable prostheses and colonization with fungi and bacteria increase the ability
of Candida albicans to colonize both the denture and oral mucosal surfaces and may
cause local inflammation (Fig. 2.21). Besides local factors, candidiasis may have
predisposing systemic factors (antibiotic therapy, immunosuppressive drugs, radia-
tion, malignancy, neutropenia, iron-deficiency anaemia, cellular immunodeficiency,
endocrine disorders, uncontrolled diabetes mellitus), which is common in denture
wearers, particularly when they continuously wear the maxillary denture, day and
night. Angular cheilitis is usually associated with infection from Candida Albicans,
Staphylococcus aureus, and Streptococci, but also with iron-deficiency anaemia,
and riboflavin deficiency [47] (Fig. 2.22).

Fixed dental prostheses, i.e. “bridgework”, may rest on natural teeth, or implants.
Mostly, they are used to replace fewer teeth than with removable prostheses
(Fig. 2.23), but also completely edentulous patients may be restored with bridges
fixed on implants (Fig. 2.24).
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Fig.2.21 Denture
stomatitis in the upper jaw.
The mucosa is red, and the
surface is altered in the
region of the denture.
There are so-called locator
attachments of golden
colour on implants to retain
an “implant-overdenture”

Fig.2.22 Angular
cheilitis in the patient in
Fig. 2.12. The chronic
inflammation is very often
associated with discomfort
and bleeding

Fig.2.23 Schematic
drawing of a tooth
supported bridge. They are
often “invisible” in the
mouth if they are made of
tooth-coloured ceramic
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Fig.2.24 Clinical picture
of a 66-year-old female,
edentulous patient. She is
restored in the upper jaw
with a complete denture
and in the lower jaw with a
screw-retained fixed bridge
on dental implants

Fig.2.25 Severe
inflammation around
dental implants with pus,
bleeding, and swelling of
the mucosa. The local
destruction of the bone has
led to a communication to
the maxillary sinus

Independent of their material, implants do not develop caries, but the peri-
implant mucosa and bone can be inflamed, similar to the periodontium of teeth. The
inflammation around implants is called peri-implant mucositis or if the alveolar
bone is involved, peri-implantitis (Fig. 2.25).

The patient’s manual force and dexterity should be evaluated within the context
of treatment planning, assuring autonomous handling of the dental prosthesis and
the possibility of oral, implant, and denture hygiene. Rheumatoid arthritis and
arthrosis/osteoarthritis are common conditions in elderly patients that may preclude
denture management; the prevalence of osteoarthritis was found to be around 30%
in women between the ages of 70 and 100 years [48].

Caregivers and family members should also be involved in treatment planning to
ensure aftercare. They need to be informed that dental implants and prostheses need
adequate cleaning and that short recall intervals are needed for maintenance and
helping to prevent biological complications [49].
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Fig.2.26 (a) Lesions of
the oral mucosa like
leukoplakia may be
precursors to oral cancer.
Often, these lesions are
hidden on the floor of the
mouth/lateral part of the
tongue. (b) Same lesion as
in (a), on the lingual part
of the lower

alveolar process

2.3.4 Pathologies of the Oral Mucosa

Age-correlated pathological changes of the oral mucosa are of great importance in
daily practice. They are often associated with a general medical condition and may
have an early diagnostic role. Common oral pathologies in the elderly are squamous
cell carcinoma, candidiasis, lichen planus, mucosal pemphigoid, pemphigus vul-
garis, burning mouth syndrome, denture-related lesions, and xerostomia.

The risk of developing pre-neoplasia (leukoplakia, erythroplakia), squamous cell
carcinoma, and generalized diseases (lichen planus, pemphigoids, stomatitis)
increases with age.

Leukoplakia is clinically defined as a whitish patch of the oral mucosa and pres-
ents a facultative pre-cancerous lesion. It cannot be wiped off and usually does not
cause discomfort or pain. It may comprise smaller or larger areas, often in the buc-
cal area. As it may be a precursor to squamous cell carcinoma, it should be moni-
tored regularly [18] (Fig. 2.26a, b).

The squamous cell carcinoma is a malignant tumour of the oral mucosa. The risk
factors for developing such a carcinoma are similar to those of leukoplakia and
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Fig.2.27 This 89-year-
old woman with mild
cognitive impairment after
a stroke lived in a
long-term care facility. She
was seen in primary dental
consultation in the
residence because she
complained of pain for
many weeks. The nursing
staff mistook the ulcerous
squamous cell carcinoma
on the right side of the
tongue for a denture ulcer.
The tumour was inoperable
and the patient was
admitted to palliative care

comprise smoking, alcohol, deficient oral hygiene, mechanical factors like sharp
edges of dentures and destroyed teeth and lately, previous infection with Human
Papilloma Virus was discussed. It is usually developed in the lateral margin of
tongue, the floor of the mouth, gingivae, and palate [50]. Although oral cancer can
be easily detected at an early stage with a routine visual inspection, this rarely hap-
pens. However, primary healthcare practitioners’ level of training and confidence
may play an important role [51]. Most of the time, the ulcerous form predominates
with a central ulceration and, depending on the location, may have a poor prognosis.
A squamous cell carcinoma can easily be mistaken for a denture-related ulcer.
Hence, if an ulcer in the mouth persists over 2 weeks, and denture abstention did not
improve the situation, an oral pathologist, oral surgeon, or oral and maxilla-facial
surgeon must be consulted. It should also be kept in mind that in early stages, can-
cerous lesions might not be painful (Fig. 2.27).

2.3.5 Xerostomia and Hyposalivation

Hyposalivation is very frequent among geriatric patients, mainly as a consequence
of polypharmacy. The term hyposalivation refers to an objective reduction in sali-
vary flow rate, whereas the term xerostomia describes the subjective feeling of a
dry mouth. One speaks of hyposalivation in older people when saliva flow rates
are below 0.1 mL/min (unstimulated) or 0.5 mL/min (stimulated), respectively.
There is no sound evidence that the function of the salivary glands and the
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composition of saliva may change during a lifetime as a consequence of age
alone [23].

However, hyposalivation may result from systemic diseases, medications intake,
radiotherapy in the region of head and neck, and chemotherapy. An extensive dis-
cussion on the causes and therapeutic interventions of xerostomia is included in
Chaps. 3, 4, and 8.

The main cause of hyposalivation and xerostomia in older individuals is the
intake of medications, e.g. those with an effect on the autonomic nervous system.
Moreover, various systemic diseases may cause hyposalivation and xerostomia
including diabetes mellitus, chronic inflammatory rheumatic disorders (e.g.
Sjogren’s syndrome, rheumatoid arthritis, systemic lupus erythematosus), lym-
phoma, depression, end-stage renal disease, dehydration, and infections. The dis-
eases that are most commonly associated with a reduced salivary flow are the
Sjogren syndrome and diabetes. Last but not least, a low intake of liquid may lead
to hyposalivation in the elderly [52].

A frequent symptom of hyposalivation is the sensation of dry mouth (xerosto-
mia), and difficulties with speaking, eating, and swallowing. The Clinical Oral
Dryness Score (CODS) may be used to objectify and score the symptoms like: “(1)
Mirror sticks to the buccal mucosa. (2) Mirror sticks to the tongue. (3) Tongue lobu-
lated/fissured. (4) Tongue shows the loss of papillae. (5) Frothy saliva. (6) No saliva
pooling in the floor of the mouth. (7) Glassy appearance of other oral mucosae,
especially palate. (8) Debris on the palate (excluding debris under dentures). (9)
Altered/smooth gingival architecture. (10) Active or recently restored (last 6 months)
cervical caries (>2 teeth)” [53]. Higher values (>7) indicate severe oral dryness.
Moreover, specialized questionnaires like the xerostomia inventory (XI) have also
been validated in older populations and their rating score is related to the severity of
the symptoms of dry mouth [54].

The consequences of hyposalivation on oral health can be significant and com-
prise drastically increased incidence of caries, gingivitis, periodontitis, oropharyn-
geal infections, ulcers, dental plaque formation, oral candidiasis, dental erosion,
inability to wear dentures, infected and bleeding lips, difficulties in chewing, swal-
lowing, and speaking, halitosis, taste disturbance, burning sensation, and subse-
quent reduced quality of life (Fig. 2.28a, b).

It should also be noted that tumours of the salivary glands are not uncommon and
may be associated with swelling and a change in the quantity and quality of the sali-
vary output.

2.3.6 Impairment of Oral Food Processing, Dysphagia

2.3.6.1 Oral Phase

In the oral phase (Fig. 2.6), food oral processing depends on the key factors: (1)
occluding tooth units, (2) tooth replacement strategies (fixed/removable on teeth/
mucosa/implants), (3) maximum available bite force and movement coordination,
(4) quality and quantity of saliva, (5) intra-oral sensitivity, (6) age, and (7) gender.
While some factors like age, gender and, to a certain degree, saliva cannot be
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Fig.2.28 (a) An
instrument sticks to the
mucosa of the 81-year-old
woman with dementia who
suffers from severe
hyposalivation. (b)
Increased caries activity in
a patient with a milder
form of hyposalivation
following radiotherapy.
Note the foamy saliva in
the buccal corridor

influenced, there are numerous ways to positively maintain and increase an indi-
vidual’s capacity to process food effectively.

Effective strategies have been described to replace teeth with implants, which
will also lead to higher bite forces, and even counteract the age-related muscle loss
[55]. However, the best chewing function can still be maintained with natural teeth.
Therefore, preventive strategies to avoid tooth loss are the key to prevent certain
aspects of oral frailty and oral hypofunction. It was demonstrated that maximum
available force, movement coordination, and muscle mass of the mouth closing
muscles can most likely be maintained by keeping natural teeth, or even natural
roots supporting overdentures [56]. Implants are a very effective method to restore
oral function, satisfaction, and OHRQoL if teeth are lost, even in old and very old
individuals [57] (Fig. 2.29). The preservation, or establishment, of an adequate
number of occluding units, plays a major role. Ideally, a minimum of 20 natural
teeth with antagonist contact should be maintained for adequate oral function. It
was also demonstrated that elderly partially edentate individuals should preferably
be restored with fixed rather than removable prostheses, also taking long-term
aspects of OHRQoL into consideration [2, 58] (Fig. 2.30).

Neurocognitive and neurodegenerative disorders also lead to impairment of oral
muscle co-ordination. In the initial stages of the disease dental implants may be
beneficial to add to denture retention. However, these diseases are progressive and
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Fig.2.29 Schematic
drawing of a mandibular
implant-overdenture. The
stabilization of the instable
lower denture with dental
implants improves
satisfaction as well as
functional, structural, and
psycho-social aspects in
edentulous individuals.
The comminution and food
bolus handling are
facilitated

Fig. 2.30 Example of an 80-year-old man with “functional occlusion”. The preservation/estab-
lishment of at least ten pairs of teeth with antagonist tooth contact provides sufficient function for
adequate nutrition and the concept is superior to removable dentures in relation to quality of life
and tertiary prevention. Even with large tooth gaps, appropriate function can be assured. It is key
to keep up good oral hygiene to prevent caries or inflammation of the soft tissues

irreversible and often lead to a state where patients refuse access to the oral cavity,
even for simple oral hygiene measures. In Parkinson patients, the stabilization of a
removable denture or the rehabilitation with fixed restorations may be indicated, as
motor control is severely impaired. However, it has to be kept in mind that patients
in later phases of the disease might refuse oral hygiene measures or even opt to not
wear their denture anymore [57].

In stroke patients, debilitating neurological deficiencies might frequently result in
sensory deficits, motor impairment, muscular atrophy, cognitive deficits, and psycho-
social impairment. Oro-facial impairment frequently occurs due to the frequent
involvement of the cranial nerves’ cortical representation areas, central nervous sys-
tem pathways, or motoneuron pools. Stroke patients demonstrate impaired chewing
efficiency, possibly due to reduced tongue forces and disturbed oral sensitivity. A
direct impact of stroke on the oral food processing capacity was demonstrated. Those
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Fig.2.31 An 86-year-old female patient in her final stage of life, approximately 3 months before
she passed away. Food residue remains in the mouth after her lunch that is a clear sign for oral-
phase dysphagia. It should also be noted that she does not wear her denture to increase oral com-
fort—this behaviour can be observed frequently in geriatric patients with low peer pressure (e.g. in
a long-term care facility). The ball attachments that are screwed into implants were removed dur-
ing the same visit—also for comfort [49]

patients usually lose much of their sensory ability and hence show impaired bolus
control and swallowing disorders, leading to frequent feeding problems, low OHRQoL
and aspiration pneumonia (Fig. 2.31). Furthermore, facial asymmetry is common but
mostly discrete and lip force is reduced which may lead to drooling from the mouth
and complex changes in feeding and oro-facial function [59].

2.3.6.2 Pharyngeal Phase
Swallowing disorders are very frequent among geriatric individuals and even more
prevalent in stroke survivors or patients that underwent treatment for head and neck
cancer. Reports state a prevalence of up to 69.5% in nursing home residents [32]. It is
a consequence of muscular and sensory impairment or structural deficiencies of the
oral and pharyngeal structures. Patients might experience problems in controlling and
comminuting foodstuff during the oral phase and experience subsequent insufficient
swallowing of solid food or liquids. For example, impaired tongue function in stroke
patients is a contributing factor to the frequently observed difficulty in swallowing and
functional recovery might not always be possible. Signs and symptoms might comprise
choking, a “wet voice”, coughing, stuck food and drooling of liquids. Liquids or food-
stuff might penetrate as deep as larynx or enter the broncho-alveolar system.
Dysphagia is associated with increased mortality, malnutrition, and aspiration
pneumonia. The diagnosis and treatment are performed by specialist physicians and
comprise swallowing assessment, for example, with video-fluoroscopy. As inade-
quate chewing sometimes fosters difficulties in swallowing, a complimentary dental
assessment might be useful.

2.3.6.3 Evaluation of Oral Function
The goals of mastication comprise fragmenting foodstuffs to increase the surface
area and mixing the aliment with saliva to form a cohesive bolus that is safe to
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Fig.2.32 The Hue-Check Gum® was developed to estimate the chewing capacity in elderly indi-
viduals. It is a colour-mixing ability test that is quick and easy to perform. The Subjective
Assessment Scale allows simple evaluation of the bolus forming capacity in a clinical setting [61].
For research purposes, an opto-electronic scanning method is available [62]. The Subjective
Assessment Scale (SA) allows for the quick and simple evaluation of the chewing efficiency by
judging colour mixture and bolus formation. If the patient shows a degree of mixing of SA 1 or SA
2, it can be assumed that he/she has difficulty in enjoying normal meals. SA 1: chewing gum not
mixed, impressions of cusps or folded once. SA 2: large parts of chewing gum unmixed. SA 3:
bolus slightly mixed, but bits of unmixed original colour. SA 4: bolus well mixed, but colour not
uniform. SA 5: bolus perfectly mixed with uniform colour

swallow. Effective oral food processing, that is chewing efficiency, may be evalu-
ated by objective clinical tests or by evaluating the individual’s perception of his/her
chewing ability. In general, a combination of objective and subjective measures
should be used to evaluate the masticatory function, aiming to further evaluate pos-
sible coping mechanisms of an individual like swallowing of large particles, the
increase in chewing cycles or even food refusal [25]. A simple and quick test was
proposed to test chewing efficiency objectively using the so-called colour-mixing
ability test [60]. Here, the ability to knead and form a bolus is assessed by means of
a two-coloured chewing gum. In a clinical environment, a five-point scale can be
used to assess the chewing function (Fig. 2.32) and to evaluate if a dental profes-
sional might be able to improve the chewing efficiency. This information could also
serve to judge if a person dependent on care might need texture modified food or not
[63]. Furthermore, the test can be used in a research protocol as a compound mea-
sure for oral function [61, 62, 64].

24 Conclusion

The oro-facial structures and functions are responsible for chewing, swallowing,
speaking, touching, and expressing emotions. Age-related physiological changes
affect oral structures but do not necessarily lead to functional loss. Severe changes
are associated with external factors, such as the various social determinants of
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health. The most common pathological oral conditions in older adults include tooth
loss, caries, periodontal disease, xerostomia, and oral pre-cancer and cancer. Oral
conditions can be prevented if early diagnosed and most of them can be efficiently
managed by conservative or restorative approaches by the dental professionals.
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The Association Between Oral
and General Health

Gert-Jan van der Putten

Abstract

Increasing evidence reveals significant interactions between oral health and gen-
eral health that are unidirectional and often bidirectional, making the challenges
of poor oral health considerable. In this chapter, the associations between oral
health and (aspiration) pneumonia, diabetes mellitus, cardiovascular diseases,
dementia, nutrition, frailty, and other disorders in older people are discussed. A
bidirectional association has been shown between periodontitis and diabetes and
related guidelines have been developed, addressed to healthcare practitioners.
The presence of oral biofilm may increase the risk of respiratory tract infections
in frail older people. Poor oral health has been associated with cognitive decline
and oral infections with cardiovascular disorders. Poor oral health may also be
associated with dietary changes and malnutrition. However, a causal correlation
between oral health and most of these disorders has too little scientific evidence.
When assessing potential causing pathways between oral health and general
health, common risk factors play an important role. More research is needed to
confirm most of the previous associations. Given the fact that oral health is an
integral part of general health and well-being, oral health prevention and promo-
tion strategies should be embedded within routine medical assessment and care
provision.
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Learning Objectives
After reading this chapter, readers should be able to:

¢ Describe the association between oral and general health in older people.

e Describe the pathophysiological mechanisms that underlie the association of
general with oral health.

e Recognise oral health as an important component of general health of (frail)
older people.

3.1 Introduction

Good oral health is important for maintaining adequate oral function, preventing
pain and discomfort, controlling localised or systemic inflammation, sustaining
social interaction, and preserving quality of life. Poor oral health is common among
frail older people, but remains largely underdiagnosed and undertreated. It is an
important care issue in primary care practices, hospitals, residential care homes, and
in-home care. The combination of poor oral health and reduced access to dental care
means that non-dental healthcare providers face a major social challenge to main-
tain or improve the oral health of (frail) older people. This challenge becomes more
urgent considering the increasing evidence of a close association between general
and oral health that will be discussed in this chapter.

3.2 Association Between Oral Health and Pneumonia

The presence of plaque (organised biofilm) on dental or prosthetic surfaces and on
the tongue causes infections in the mouth, but may, for instance, also increase the
risk of respiratory tract infections. Obviously, dental plaque can be aspirated and
might contain, in addition to the usual oral bacteria, exogenous pathogens respon-
sible for lung infections. It has been suggested that the oral cavity is an important
reservoir for these pathogens. In this context, a systematic review was published in
2013 on the impact of oral hygiene on the risk of aspiration pneumonia [1]. In this
review, five publications were considered of which two showed that an improve-
ment in oral healthcare significantly reduced the risk of aspiration pneumonia and
the risk of death from aspiration pneumonia. The remaining three studies showed
that adequate oral healthcare reduced the amount of potential respiratory pathogens
and also reduced the risk of aspiration pneumonia by exerting a favourable influence
on the sensitivity of the swallow and cough reflex. The authors of this review con-
clude that proper oral care, consisting of brushing the teeth after every meal, daily
brushing of dental prostheses, and weekly professional oral care, are the most effec-
tive interventions to reduce the incidence of aspiration pneumonia. As respiratory
infections are a major cause of death in frail older people especially in nursing home
residents and individuals with dysphagia; it is therefore extremely important to keep
the mouth clean. Denture wearing during the night doubles the risk of aspiration
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pneumonia [2]. So, it is recommended that dentures are removed and cleaned ade-
quately overnight. To identify which individuals are at risk for aspiration pneumo-
nia, the revised oral assessment guide (ROAG) seems to be a sensitive and specific
tool which can be used [3]. In the past, there were several oral care intervention
studies conducted in long-term care facilities with the aim to improve oral health in
(frail) older people [4]. To date, it is still unclear which oral care program or which
interventions are the most effective and efficient in reducing (aspiration) pneumonia
of older people in long-term care facilities [5].

3.3 Oral Health and Cardiovascular Disorders

Chronic periodontal disease is associated with multiple potential bacteraemia events
that may allow periodontal pathogens to migrate to non-oral tissues, including ath-
eromatous plaques. Cardiovascular disease is understood here to mean ischemic
disorders of the heart and blood vessels as a result of atherosclerotic changes.
Clearly clinically recognisable and acute incidents of cardiovascular disease are
heart attacks, cerebrovascular accidents, peripheral vascular disease, and sudden
death. The most common clinical consequence of atherosclerosis is high blood pres-
sure. Atherosclerosis is exacerbated by smoking, diabetes, and dyslipidaemia. In
addition, genetic predisposition plays an important role. In the last 20 years, various
chronic infections elsewhere in the body have also been mentioned as causal factors
of cardiovascular disease [6]. For example, bacteria in the bloodstream could exac-
erbate or even initiate atherosclerosis.

In periodontitis, there are daily short-lived bacteria, which may explain the
associative link with cardiovascular disease [7-9]. In addition, systemic conse-
quences of periodontitis have been mentioned that can contribute to atherogenesis
or to acute cardiovascular incidents, such as a pro-inflammatory and procoagulant
status [9].

Nevertheless, there is still no certainty about a causal correlation between peri-
odontitis and cardiovascular disease. There are ample indications that suggest a
common genetic predisposition [10, 11]. The estimates of the relative risk of devel-
oping cardiovascular disease in persons with periodontitis vary between 1.2 and 1.3
[12]. In individuals with severe periodontitis, there is an increased risk and in indi-
viduals with an age <65 years the relative risk is 1.4. When only cerebrovascular
accidents are considered, the relative risk for cerebral infarction in people with peri-
odontitis appears to be 2.8. In a prospective study of 39,863 middle-aged women,
periodontal disease patients were found to have a significantly increased risk for
future cardiovascular disease [13].

Epidemiological studies also show strong associations of oral infections and car-
diovascular disorders although these associations differ greatly between different
populations and age groups. These associations can be explained by the develop-
ment of a bacterial infection (bacteria in the bloodstream) as a result of an oral
infection that allows bacteria to colonise and destabilise any atherosclerotic plaques
with an increased cardiovascular risk as a result.
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In addition, a bacteraemia also increases the systemic inflammatory burden that
is partially responsible for atherosclerosis. Several intervention studies showed an
improvement of the biomarkers for cardiovascular diseases as a result of good oral
care. However, a direct effect of oral care on clinical signs and symptoms of cardio-
vascular disease has not yet been scientifically demonstrated. Although there are
strong indications for a link between oral health and cardiovascular disease, there is
insufficient evidence to believe that oral infections are a direct cause for the devel-
opment or worsening of cardiovascular disease. Holm-Pedersen et al. investigated
the oral and general health of the oldest group of older people (over 80 years of age)
[14]. They found an association between root caries and cardiac arrhythmias. They
conclude from this that older people with root caries should also be examined for
cardiac arrhythmias [14]. Ide et al. investigated the relationship between oral health
and mortality due to cardiovascular disease. They found that people who reported
having sensitive teeth were less likely to die from cardiovascular disease than peo-
ple without sensitive teeth. No significant relationship was demonstrated between
cardiovascular death and difficulty in chewing, bleeding gums, and stickiness of the
mouth [15].

Regular dental visits (once a year or more) for professional cleaning were shown
to reduce cardiovascular risk by 14% [16]. Improved oral hygiene behaviours has
shown to attenuate the cardiovascular risk originating from periodontal disease,
dental caries, and tooth loss. Oral hygiene care such as frequent tooth brushing and
regular dental visits for professional cleaning reduce the risk of future cardiovascu-
lar events in healthy adults [16]. Healthcare professionals should therefore alert
patients with heart disease to the importance of good oral health and regular moni-
toring [17-19]. In addition, it is important that dental professionals are part of the
multidisciplinary treatment team [20, 21]. Patients with CVD requires information
about the association between oral health and CVD [19]. An Australian study indi-
cated a lack of awareness or misinformation regarding oral health and CVD in
patients with CVD [22]. Even though some patients had some idea of a possible
connection between poor oral health and CVD they were unaware of the relevance
of this association. The question is who should give this information? In an acute
hospital setting, nurses have a close relationship with cardiac patients for several
days, and they require assessment by the cardiac nurse prior to discharge. In the
outpatient settings, patients who attend cardiac rehabilitation work closely with the
nurse(s), physiotherapist(s) or exercise physiologist(s). Therefore, it is not surpris-
ing that patients would feel comfortable with cardiac care clinicians when they give
the (first) information about the importance of a good oral health as specially in
patients with CVD [22]. However, also dentists, dental hygienists, cardiologists,
and other physicians should repeat this information.

Most patients with cardiovascular diseases receive multiple medications in
accordance with the applicable guidelines, including anticoagulants, thiazide-type
diuretics, loop-diuretics, angiotensin-converting enzyme inhibitors, angiotensin
receptor blockers, direct renin inhibitors, b-blockers, calcium channel blockers, and
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cholesterol-lowering drugs [19]. Many of these medications have a negative impact
on oral health. The most common complaint is xerostomia due to reduced saliva
secretion rates (see also Chaps. 2 and 4). If whole saliva secretion rate falls below a
certain value (0.1 mL/min for unstimulated saliva), it is called hyposalivation. Saliva
plays a crucial role in oral homeostasis by modulating the ecosystem within the oral
cavity. A specific function of saliva is protecting the teeth from caries by buffering
actions. The main buffer systems contributing to the total buffer capacity of saliva
are the bicarbonate, phosphate, and protein systems. The concentration of bicarbon-
ate in saliva is related to the saliva secretion rate and with increasing saliva secretion
rate more bicarbonate is produced. Inadequate saliva buffer capacity may, besides
inadequate oral hygiene care, contribute to the development of caries in older peo-
ple particular root caries [23].

In order to anticipate this problem, a good recommendation is drinking water
regularly and eating highly fluid-containing food. Hyposalivation due to medication
may be treated by altering the dosage of the medication or by replacing the medica-
tion by an equally effective, but not or less hyposalivation-inducing medication.
Also, gustatory and mechanical salivary stimulating techniques may be helpful to
relieve the feelings of xerostomia, such as consuming sugar-free chewing gum, can-
dies, and mints. Systemic medication of pilocarpine or cevimeline or application of
physostigmine to the oral mucosal surface may improve saliva secretion, but the
possible side effects should be determined and, if possible, anticipated or controlled.
When stimulating salivary secretion is not possible or not adequate, symptomatic
relief of the oral complaints becomes the primary management strategy. Saliva sub-
stitutes, lubricating oral gel and intra-oral reservoirs of saliva substitutes may be
used [23, 24]. Frequent oral evaluations and oral hygiene instructions are essential
to prevent (root)caries and other oral infections in hyposalivation-related medica-
tions. Daily topical fluoride use and antimicrobial mouth rinses and/or two-daily
brushing teeth with 5,000 ppm fluoride toothpaste may help preventing (root)caries.

If it is necessary to extract one or more teeth and a patient uses one or more anti-
coagulants, a dentist may ask the physician (cardiologist, neurologist, or general
physician) if an anticoagulant can be temporarily discontinued. The following rec-
ommendations apply to planning and implementing simple invasive dental proce-
dures (extraction of 1-3 teeth or molars, surgical wisdom tooth removal, periodontal
treatments, operative root canal treatments, abscess incision, sites of max. three oral
implants) [25]:

1. The use of one or combinations of platelet aggregation inhibitors, such as acetyl-
salicylate does NOT have to be discontinued.

2. Do NOT interrupt treatment with Vitamin K antagonists (VKA) such as aceno-
coumarin when the INR is below 3.5.

3. Do NOT interrupt treatment with (new oral anticoagulants (NOAC) or direct
thrombin inhibitors or factor Xa inhibitors, such as apixaban, dabigatran, and
rivaroxaban (DOAC).
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3.4 Oral Health and Diabetes Mellitus (DM)

Different types of DM are distinguished, the type being indicative of the underlying
aetiology. By far the majority (+90%) of diabetes patients suffer from type 2 (DM2).
With this type, the action of insulin, a crucial hormone that regulates blood sugar
levels, is reduced due to insulin resistance. Due to the absence of complaints during
the initial phase of DM2, it is regularly diagnosed years later. Because of this late
diagnosis, vital processes are often irreparably damaged, with an increased risk of
serious complications later in life. Diagnosing DM2 in the initial phase can prevent
and/or reduce any serious complications in the longer term. That is why diabetes
care pays a lot of attention to finding new indications that imply the presence of
DM2 at an early stage. It was shown that periodontitis can be an early indication of
the development of DM2 [26]. In type 1 DM, variability in the IL-1 gen cluster may
be one of the factors implicated in the association with chronic periodontitis [27].

On the other hand, the presence of DM, especially with insufficient glycaemic
control, increases the risk of periodontitis, tooth loss, xerostomia, and burning
mouth syndrome. Periodontitis in diabetic patients can in turn complicate glycae-
mic control and increase the risk of cardiovascular and renal disorders. The bidirec-
tional associations between periodontitis and diabetes have to do with the increased
systemic inflammation that both disorders cause. This systemic inflammation gives
rise to insulin resistance, difficult glycaemic control, and greater damage to the
periodontal tissues. Too high blood sugar levels disrupt various organs, as well as
vital processes involved in the maintenance of the cardiovascular system, wound
healing, and the defence against infections. In the longer term, complications mainly
arise in the area of CVD. Due to the increased risk of infections and poor wound
healing, periodontitis is diagnosed two to three times more often in diabetic patients.
That is why periodontitis has been mentioned as a complication of this disease since
the 1990s.

The physician, mostly a General Practioner (GP), plays an important role in the
treatment of diabetes. The purpose of the treatment is to prevent and treat com-
plaints and complications, such as (increase in) cardiovascular diseases, chronic
kidney damage, retino- and neuropathy. Because of the increased risk for develop-
ing periodontitis in patients with diabetes and the negative impact of periodontitis
on diabetes control and complications, physicians should also focus on the oral
cavity. The following recommendations are therefore made by the International
Diabetes Federation and the European Federation of Periodontology [28]:

Oral health education should be provided to all patients with diabetes as part of
their overall educational programme.

e Patients with all forms of diabetes mellitus should be told that periodontal dis-
ease risk is increased, and if untreated, the periodontitis has a negative impact on
metabolic control and may also increase the risk of complications of their diabe-
tes such as cardiovascular and kidney disease.

» Patients should be advised that successful periodontal therapy may have a posi-
tive impact upon their metabolic control and diabetes complications.
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e For people with diabetes, physicians should ask about a prior diagnosis of peri-
odontal disease. If a positive diagnosis has been made, the physician should seek
to ascertain that periodontal care and maintenance are being provided.

» Investigating the presence of periodontal disease should be an integral part of a
diabetes care visit. People with diabetes should be asked about any signs and
symptoms of periodontitis, including bleeding gums during brushing or eating,
loose teeth, spacing or spreading of the teeth, oral malodour, and/or abscesses in
the gums or gingival suppuration.

— If a positive history is elicited, then a prompt periodontal evaluation should be
recommended before their scheduled annual check-up.

— In the case of a negative history, people with diabetes should be advised to
check for the above symptoms, and if a positive sign appears, they should visit
their dentist.

e For all people with newly diagnosed diabetes mellitus, referral for a periodontal
examination should occur as part of their ongoing management of diabetes. Even
if no periodontitis is diagnosed initially, annual periodontal review is
recommended.

e In patients diagnosed with diabetes, annual oral screening is recommended
through referral to a dental professional.

e Patients with diabetes who have extensive tooth loss should be encouraged to
pursue dental rehabilitation to restore adequate mastication for proper nutrition.

e Patients with diabetes should be advised that other oral conditions such as dry
mouth and burning mouth may occur, and if so, they should seek advice from
their dental practitioner. Also, patients with diabetes are at increased risk of oral
fungal infections and experience poorer wound healing than those who do not
have diabetes.

e The physician should liaise with the dentist over diabetes management prior to
the oral intervention and/or surgery to avoid hypoglycaemia and to consider its
potential impact on the patient’s ability to eat.

3.5 Oral Health and Dementia

The most common cause of dementia is Alzheimer’s disease. Vascular dementia
comes in second place. The relative distribution of causes varies with age. “Pure”
Alzheimer’s disease and “pure” vascular dementia are found primarily in relatively
young patients. Patients older than 75 years usually have a “mixed form”. The cause
of Alzheimer’s disease is unclear. In less than 5%, Alzheimer’s disease is caused by
a hereditary disorder. The most important risk factors for dementia include age,
ethnic origin, lack of exercise, smoking, medication use, education level, alcohol
consumption, BMI, comorbidity (diabetes, cardiovascular disease), and environ-
mental factors [29, 30]. Alzheimer’s dementia is, according to the most commonly
accepted hypothesis, caused by an excessive amount of a certain protein (beta-
amyloid) that plaques form outside the brain cells. Too high such an amount can be
due to too much production or reduced drainage, for example, due to hereditary
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defects in the amyloid precursor protein (APP) and is especially seen in younger
people with Alzheimer’s disease. There is also an intracellular characteristic of the
disease, namely clusters (entanglements) of the Tau protein. Intertwining of the Tau
protein, a protein that plays a role in the transport of nutrients through the cell,
causes brain cells to die. In post-mortem examinations, a sharply shrunk cerebral
cortex (atrophy) is found, with amyloid deposits (senile plaques) located outside the
nerve cell, which also occur around the blood vessels in the brain. In addition,
entanglements of the Tau protein (neurofibrillary tangles) are found in the cell.

In recent years, increasingly frequent publications have appeared suggesting an
association between poor oral health and cognitive decline. Various pathophysio-
logical mechanisms form the basis for this hypothesis (Fig. 3.1) [31]. It has been
suggested that a common bacterium Porphyromonas gingivalis is partially respon-
sible for the development of Alzheimer’s disease [32]. However, this study was
conducted on mice, and it has not (yet) been demonstrated whether this association
also applies to humans [32]. Kamer et al. published an article that periodontitis is
associated with a higher amyloid load in the brain in healthy older people [33].
However, the amount of amyloid in the brain is not correlated with the clinical
symptoms of the disease. Some individuals have relatively little amyloid in the brain
with fairly serious clinical symptoms of dementia, yet other individuals with ample
amyloid in the brain show few or no clinical symptoms [34]. If there are serious
clinical signs of dementia present without much amyloid in the brain, other forms

Fig. 3.1 Oral health-
related factors that may be
the cause of cognitive
decline [31]
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of dementia should also be considered. A systematic literature study published in
2016 showed that it is not yet possible to make a statement about whether there is
an association between oral health and cognitive decline [35]. More research is
needed to confirm such an association.

Older people with dementia has worse overall oral health than older people with-
out dementia, including gingival bleeding, periodontal pockets, mucosal lesions,
reduced salivary secretion rates, coronal caries, root caries, and retained roots [36,
37]. In contrast to these findings, the swallowing ability and chewing ability are
mostly perceived as good by older people with dementia and their care givers [38].
The worse overall oral health in people with dementia can be explained due to by
cognitive, medical, and functional changes. For example, agitated behaviour, char-
acteristic for dementia, may complicate oral hygiene, resulting in increases plaque
accumulation and higher risk of caries. In addition, reduced cooperation with dental
treatment may constrain the possibilities for dental treatment. The risk of caries
increases even further as a result of decreased submandibular saliva secretion rates
in people with Alzheimer’s disease and changes in food composition (e.g. more
sticky, grinded, and cariogenic food), which are often seen in people with dementia.
Furthermore, functional changes in dementia, like declined handgrip and motor
skills, play a role in the caries risk. More specifically, the decline in motor coordina-
tion might result in more difficulty performing oral hygiene and lower chewing and
swallowing efficiency [38]. That root caries is more present in older people with
dementia than older people without dementia may be a result of the higher caries
prevalence, fewer dental checks, resistance-to-care behaviour, altered diet, and
decreased verbal communication skills. Furthermore, an article about the barriers to
good oral hygiene to good oral hygiene in nursing homes pointed out that resistance-
to-care behaviour is a major threshold in providing good oral care, which can be
overcome be education of healthcare workers and more time to provide oral care
[39]. Additionally, verbal communication about dental problems and pain can be
complicated in people with dementia, because of the short-term memory loss and
language disturbances, like aphasia [40]. The number of teeth and the percentage of
older people with dementia wearing dentures is comparable to older people without
dementia [36]. However, lower percentages of denture use are found in people with
severe dementia [36]. A decrease of denture use with the progress of dementia can
be explained by the lower tolerance of denture, decreased control of oral muscula-
ture, decreased quality and quantity of saliva, and/or higher risk of denture loss.
Additionally, when people are edentulous for a long time, the alveolar process usu-
ally resorbs to a great extent, resulting in a decrease of denture retention, especially
in the lower jaw. This increases the risk of aspiration of the lower dentures, particu-
larly in older people with dementia, who are at increased risk of aspiration of for-
eign material [41]. Oral facial pain in older people is rarely studied. However, a few
studies indicated that oral facial pain is frequently present in people with dementia,
with prevalence rates up to 25% [42, 43]. Therefore, a regular oral examination by
physicians and other healthcare providers in people with dementia is imperative,
even if no pain is reported. The Oral Health Assessment Tool (OHAT), is a reliable
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and valid screenings assessment tool what can be used, including those with demen-
tia [44]. The OHAT has been translated and validated in multiple languages.

3.6 Oral Health and Nutrition

The oral cavity is the first part of the digestive tract, responsible for biting the food,
chewing, adding saliva for bolus formation, and transporting it into the stomach.
Nutrition and oral health are inseparably associated to each other. Poor nutritional
status can impair oral health while poor oral health can influence the individual’s
dietary intake resulting in malnutrition [45]. A detailed discussion on oral health
and nutrition in older adults is provided in Chap. 5.

Partial or complete teeth loss has been associated with poor dietary intake and
linked to coronary heart disease and chronic kidney disease [46]. Individuals with
teeth loss experience chewing difficulty due to reduced masticatory abilities which
can affect food choice and nutritional status. Such individuals often experience dif-
ficulty in eating harder foods like fruits, raw vegetables, and meat and may prefer
cooked foods with softer textures which they can chew without any discomfort [47,
48]. There is also the possibility that edentulous people ingest foods with soft tex-
ture, but calorie-rich and high-fat contents. Ritchie et al. reported higher consump-
tion of refined carbohydrates, sugar, and dietary cholesterol in denture wearing
individuals than dentate peoples. Individuals with these dietary foods are more
prone for variety of systemic diseases [49]. In nursing-home residents, poor oral
health, mostly problems with eating due to (artificial) teeth problems, was associ-
ated with an almost twofold risk for malnutrition [50]. Other oral symptoms which
can also alter dietary intake and leading to malnutrition include hyposalivation, dys-
phagia, oral pain, periodontitis, mucosal lesions, or (ill-fitting) dentures [46, 51].
Although most studies agree that there is some evidence of an association between
oral health and malnutrition in nursing home residents, this strength is weaker than
in community-dwelling adults, but causality is very difficult to identify due to vari-
ous confounders. Moreover, various methodological issues were raised, such as
cross-sectional design, multiple definitions of malnutrition, and lack of multivariate
analyses [51]. Oral health can play a crucial role in maintaining adequate nutrition.
There is an increasing evidence that dental treatment when offered with tailored
nutritional advice may improve the nutritional status of older people [51].
Multidisciplinary teams of physicians, dental professionals, nurses, and dieticians
working together can help assure that older people maintain or achieve adequate
oral health status and nutrition.

All patients with systemic diseases should receive advices how to achieve a
healthy lifestyle, such as to assess more physical exercises, limiting tobacco and
alcohol use, and healthy dietary habits [52]. It is important to limit carbohydrates,
sweetened liquids, sticky foods, slowly dissolving candies, refined and processed
foods, between-meal cariogenic snacks, acidic foods, and drinks including carbon-
ated beverages, as they may cause caries and tooth erosion. Very hot food and drinks
should also be avoided as they are potentially involved in oral cancer promotion.
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After consuming acidic foods, the mouth should be rinsed with plenty of water to
avoid tooth erosion. Encouraging older patients to eat more of fresh fruit and vege-
tables, cheese, and milk may help to keep oral tissues healthy [52].

Older people with dentures often face chewing difficulties. Therefore, patients
and caregivers should be advised on appropriate food selection and preparation,
including cutting it into small portions, chopping, mashing, or moistening before
chewing. Medications containing sugar should be either replaced with sugar-free
alternatives or given at mealtimes [52].

3.7 Oral Health and Other Disorders

There are additional conditions (e.g. rheumatoid arthritis, chronic kidney disease,
osteoporosis, and certain forms of cancer) which suggest a link with oral health but
for which the scientific evidence is too limited to confirm this [53-60]. The link
between oral and systemic inflammatory processes is generally related to tissue
response to a—mostly microbial—challenge and to inflammation. The course of
this process is determined by the balance between mediators and sensors that
amplify the inflammatory process and those that dampen the inflammatory process.
Therefore, treating oral infections—either by checking the biofilm present or by
checking the local inflammation—is recommended to mitigate the systemic inflam-
mation associated with chronic systemic conditions.

Falls are major problem for a growing number of older people. The incidence of
falls increases strongly with age. Thirty percent of community-dwelling persons age
65 or more have at least one fall a year, and about 15% have two or more falls a year.
The fall rate is even higher for frail older people residing in long-term care facilities:
30-70% fall at least once a year and 15-40% fall two or more times a year [61].
Falls may have serious consequences, such as fractures, or other major injuries
which may lead to hospital admission or even death. Fall-related injuries are the
third leading cause of years lived with disability according to the WHO. A large
Japanese study suggests that tooth loss is slightly associated with an increased risk
of hip-fracture, and the number of teeth lost might be informative in predicting this
risk [62]. Brand et al. investigated the effects of tooth loss on gait stability in a
healthy older population. Dentated and fixed restored participants had a signifi-
cantly higher gait velocity compared with denture wearers under both normal walk-
ing and dual-task performance conditions. In each test condition, among edentulous
participants, gait velocity did not significantly differ according to whether the par-
ticipant wore their dentures. The authors suggested that tooth loss in healthy seniors
was associated with lower gait velocity and therefore may have a negative impact on
gait stability [63]. Yoshida et al. reported better body balance in dentate compared
with edentulous participants while standing on one foot with open and closed eyes
[64]. They further reported that wearing or not wearing dentures does not influence
body balance in edentulous healthy older people. It was hypothesised that the pro-
prioceptive sensation of the periodontal ligament plays an important role in body
balance control. The absence of periodontal ligament and thus a lack of important
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proprioceptive feedback in an edentulous individual would not be reversed when the
participant wore dentures. However, there is currently no evidence for a causal cor-
relation between impaired oral proprioception due to loss of the periodontal liga-
ment caused by tooth loss and gait instability of older people. However, different
studies have demonstrated that the trigeminal sensorial afferent nerves and dental
occlusion play roles in balance control [65]. Also, on this topic more research is
needed to confirm this.

3.8 Oral Health and Frailty

Frailty is one of the risks associated with ageing that might threaten the need and
wish of older people to live at home for as long as possible. Frailty has shown a
rapid increase in the number of publications in the last years. Nonetheless, consen-
sus about the definition of frailty is still lacking. In general, two approaches can be
distinguished. In the first approach, frailty is conceptualised as a unidimensional
approach including merely physical aspects of functioning. For example, the widely
acknowledged frailty phenotype, as defined by Fried et al., examines unintentional
weight loss, self-reported exhaustion, physical activity, grip strength, and walking
speed [66]. In the second approach, frailty is operationalised as a multidimensional
construct that takes other domains of functioning into account as well. A well-
known example of an instrument measure multidimensional frailty is the frailty
index, as developed by Rockwood and colleagues [67]. They theorise frailty as an
accumulation of deficits and take a non-fixed set of clinical deficits into account,
including, among others, physical status, memory, and mood. In accordance with
the different definitions, prevalence rates on frailty vary between 4 and 60% with
higher prevalence rates for the multidimensional approaches compared to the unidi-
mensional approaches [68]. Nonetheless, both approaches have some common fea-
tures. First, frailty is associated with an increased risk of adverse outcomes such as
disability in activities of daily living, hospitalisation, early institutionalisation, and
death. Second, frailty is associated with a loss of reserve capacities or resources, for
example, in physiological systems, mobility or psychological functioning. Third,
frailty is a dynamic state, and it is potentially reversible of modifiable by interven-
tions. Fourth, the risk of frailty increases with increasing age although there are
numerous other risks factors as well.

Given the high prevalence of multidimensional frailty, the increased risk of
adverse outcomes and the potential for treatment interventions, early detection is
important. It is hypothesised that the first signs of frailty can be noticed in the
mouth. Studies determining the association between oral health and frailty are
slightly increasing but they are still scarce. In 2019, a systematic review was pub-
lished on the associations between oral health and frailty [69]. All the five included
longitudinal studies used the Fried’s frailty phenotype and showed a significant
association between number of teeth, oral functions, accumulation of oral health
problems, and number of dry mouth symptoms with frailty incidence. The associa-
tion between periodontal disease and frailty incidence was inconsistent [69]. A
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cross-sectional conducted study showed an association between self-reported oral
pain, perceived chewing impairment, and components of the Fried’s frailty pheno-
type in older people [70]. While lack of endurance was associated with both types
of oral problems, weight loss and low handgrip strength were associated with oral
pain. Whereas low physical activity and low gait speed were associated with chew-
ing problems [70]. Another study showed that older people with a need for dental
prostheses were significantly more likely to be prefrail and frail. Older people with
20 or more teeth had a lower chance of being frail compared to edentulous individu-
als [71]. Oral health might be one of the predictors and markers of frailty. However,
further research is needed to explore whether oral health indicators could be used
among the assessment tools of frailty. In addition, the role of oral health as a modifi-
able risk factor for frailty should be investigated to include oral health promotion in
interventions aiming at prevention of frailty.

3.9 Conclusion

Poor oral health has been associated with general medical conditions like diabetes,
aspiration pneumonia, cognitive decline, and cardiovascular diseases. However, for
many of these associations there is too little scientific evidence for a causal link. An
explanation is that most of the studies have a cross-sectional design and have too
many confounding factors. Common risk factors for dental and chronic systemic
conditions include smoking, age, sex, and BMI/overweight. A study by Sheiham
and Watt also included diet, hygiene, alcohol use, stress, and trauma [72]. Future
research should be directed towards studies with long-term follow-up and better
control of confounders, and clinical trials that test underlining mechanisms of the
associations between oral health and general health. Given the fact that oral health
is an integral part of general health and well-being, and that major chronic systemic
and oral diseases share common risk factors, oral health prevention, and promotion
should be embedded within routine medical assessment and care provision. Early
diagnosis of oral pathology and oro-functional impairment must be undertaken by a
physician, who should refer appropriately selected patients to a dentist for a detailed
oral examination.
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Medications and Oral Health: Points
to Consider in Older People
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Abstract

This chapter describes the increase of chronic illness, multimorbidity, care
dependency, and related polypharmacy as a consequence of ageing. Moreover, a
focus has been put on drug-related oral health problems since clear associations
have been found between the medication intake and the oral status of older peo-
ple. Prescribing physicians must be aware of the potential oral complications
caused by medications in order to be able to develop an appropriate and tailored
treatment plan that also considers oral health-related complications. Approaches
to identify potential drug-related problems and to optimize medication use com-
prise medication reconciliation followed by medication review and criteria to
assess quality of prescribing, preferably incorporated in computer-based pre-
scribing systems and as a part of comprehensive geriatric assessment (CGA) and
management.

Taking into consideration the differences in life expectancy, and in order to
provide an integrated plan for treatment, rehabilitation, support and long-term
care, CGA and assessment of multimorbidity are assumed to distinguish between
three groups of older patients, i.e. fit, vulnerable, and frail.
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Learning Objectives
After reading this chapter, readers should be able to:

e Be aware of the potential oral complications caused by medications.
e Assess pharmacotherapy in older patients.

e Derive the optimal solutions for the detected problems.

 Tailor pharmacotherapy for the individual older patients.

4.1 Polypharmacy and Medication-Related Problems
in Older People

The global population is ageing and an important consequence of this demographic
change is the increase of chronic illness, multimorbidity, care dependency, and
related polypharmacy. It has been reported in the literature that the mean number of
medications taken among older patients is up to six prescribed medications com-
bined with up to three non-prescribed medications [1].

Polypharmacy often leads to potentially inappropriate prescribing and drug-
related problems (DRPs). Various factors can explain the high incidence of DRPs
among older people in comparison with their younger counterparts [2—8].

First, older people often suffer from multiple chronic diseases and are there-
fore treated with many medications. It has been demonstrated that polyphar-
macy positively correlates with an increased risk for both drug—drug interactions
(DDIs) and drug—disease interactions (DDisl) [9]. For example, patients taking
two medications have a 13% risk of adverse drug—drug interactions, which rises
to 38% for four medications, and even to 82% if seven or more medications are
taken at the same time [10]. In addition, polypharmacy can increase the risk for
medication non-adherence, which on its turn can result in suboptimal therapeu-
tic effectiveness and poor clinical response. Unrecognized non-adherence can
cause a dose increase of the initial medication or the addition of a second medi-
cation, thereby increasing the risk for an adverse drug reaction (ADR) [11].
However, when addressing polypharmacy, we should take into consideration
that several chronic conditions often require more than one medication in order
to be adequately treated (i.e. ‘rational polypharmacy’ resulting from treatment
via different mechanisms).

Second, age-related changes in pharmacokinetics and pharmacodynamics pre-
dispose older people, and particularly those with frailty, to DRPs [12].

As to pharmacokinetic changes, age-related alterations in renal structure may
cause altered medication excretion. Consequently, the dosage of a medication
eliminated through the kidneys should be adjusted for decreased renal func-
tion [13].

In addition, the possibility of reduced hepatic metabolism in older age
should be anticipated as well. Moreover, medications that normally show sig-
nificant, hepatic, first-pass metabolism may instead have a higher bioavailabil-
ity and faster onset, which will require initiation at lower doses with possible
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extended administration intervals. Cytochrome P450 oxidation declines as
well, increasing the risk for toxicity and possible drug—drug interactions for
medications that are substrates of these enzymes [14, 15]. A rapid decline in
serum albumin during acute illness may additionally lead to altered free-drug
kinetics.

Cardiac output is another system function that can decline substantially with age,
the main consequences being lowered blood flow to the kidneys and liver. For high
extraction medications, this could change the overall elimination of the drug because
the elimination of such compounds depends upon blood flow. In addition, the
decreased clearance of such compounds will cause an increase in half-life as a con-
sequence of decreased blood flow [16].

In older people, lean body mass and total body water decrease, with a relative
increase in total body fat. These alterations lead to a decreased volume of distribu-
tion for hydrophilic medications. The opposite situation occurs with lipid-soluble
medications, which exhibit an increased volume of distribution that can cause a
changed elimination half-life although not necessarily an altered rate of clear-
ance [17].

Pharmacodynamic changes in the end-organ reaction to medications at receptor
or post-receptor levels result in changed, usually increased, sensitivity to several
classes of medications, such as anticoagulants, cardiovascular and psychotropic
medications. Furthermore, decreased homeostatic mechanisms make older people
more vulnerable to adverse effects (e.g. orthostatic hypotension is more likely to
happen at a ‘normal dose’ of a vasodilator medication in an older person, based on
slow baroreceptor response) [18].

The role of age as a cause of increased risk of ADRs should be rather seen in the
context of accumulated, patient-specific physiological and functional alterations,
which are probably more important than chronological age as such in predicting
ADRs [19]. In addition, living alone, receiving medications from different prescrib-
ers, and having cognitive problems and/or poor knowledge of the medications pre-
scribed have all been suggested to contribute to a higher risk of non-adherence and
consecutive ADRs [20].

The use of potentially inappropriate medications in older people has also been
described as one of the causes of ADRs [21]. Inappropriate prescribing, a poten-
tially preventable risk factor for ADRs, happens frequently and deserves currently
more attention than in the past because of the outburst in the number of medications
available, less overall knowledge in their use by providers, and most importantly,
less time for consideration in regard to the patient.

In the following paragraphs, a particular focus is put on drug-related oral
health problems since clear associations have been found between the medica-
tion intake and the oral status of older people ( [22]; Table 4.1). DRPs in the
oral cavity are frequent and might show various clinical presentations.
Prescribing physicians must be aware of the potential oral cavity complications
caused by medications in order to be able to develop an appropriate and tai-
lored treatment plan that also considers the oral health impact of the prescribed
medications.
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Table 4.1 Common medication-related oral health problems and potential culprit medications

Oral health
problem
Dry mouth

Mucosal lesions

Oral lichen
planus

Taste alteration

Angioedema

Gingival
enlargement

Altered
haemostasis
Altered alveolar
bone
Medication-
related
osteonecrosis of
the jaw

Potential culprit medications

Psycho-analeptics, benzodiazepine-related agents, cardiac agents (e.g.
beta-blockers, calcium channel blockers, ACE inhibitors, and angiotensin II
receptor blockers), thiazide diuretics, statins, respiratory agents,
glucocorticoids, antithrombotics, laxatives containing magnesium
compounds, proton pump inhibitors, insulin and oral anti-diabetics, urologic
medication

Non-steroidal anti-inflammatory drugs (e.g. ibuprofen, piroxicam, naproxen),
antibacterials (e.g. clindamycin, trimethoprim-sulfamethoxazole),
antiepileptics (e.g. carbamazepine, phenytoin, anti-diabetics (e.g.
chlorpropamide), diuretics (e.g. furosemide), antihypertensives (e.g.
angiotensin receptor blockers—losartan, candesartan, irbesartan, angiotensin-
converting enzyme inhibitors—captopril, beta-blockers—labetalol, calcium
channel blockers—nifedipine, verapamil, diltiazem), chemotherapy agents
(5-flourouracil, cisplatin, methotrexate, hydroxyurea)

NSAIDs, antihypertensives (beta-blockers, angiotensin-converting enzyme
inhibitors, diuretics, and calcium channel blockers), antiarrhythmics
(quinidine), anti-diabetics (e.g. tolbutamide, glipizide), antiepileptics,
(carbamazepine), sulfasalazine, allopurinol, gold salts, penicillamine,
biologic agents (e.g. obinutuzumab, infliximab, adalimumab, etanercept,
abatacept)

Beta-blockers (e.g. atenolol, metoprolol); calcium channel blockers (e.g.
diltiazem); carbonic anhydrase inhibitor (acetazolamide); nicotine patches;
NSAIDs (e.g. phenylbutazone); anti-infectives (e.g. metronidazole,
chlorhexidine); muscle relaxants (e.g. baclofen)

angiotensin-converting enzyme inhibitors—captopril, lisinopril, enalapril;
angiotensin receptor blockers—losartan, telmisartan, candesartan, valsartan;
renin inhibitor—aliskiren; beta-blockers—metoprolol, propranolol; calcium
channel blockers—amlodipine, nicardipine; diuretics—hydrochlorothiazide;
statins—simvastatin, atorvastatin, rosuvastatin; non-steroidal anti-
inflammatory drugs

Phenytoin and various calcium channel blockers including nifedipine,
amlodipine, felodipine, nicardipine, nitrendipine, isradipine, verapamil, and
diltiazem

Anticoagulants; antiplatelets; concomitant use of NSAIDs, SSRIs, and herbal
supplements (e.g. ginkgo biloba, garlic)

Corticosteroids; enzyme-inducing antiepileptic medications (i.e. phenytoin,
carbamazepine, primidone)

Bisphosphonates; denosumab; concomitant chemotherapy and corticosteroids

4.2 Medication-Related Oral Health Problems

Medication-related oral health problems are among important potential side-effects
of polypharmacy in older people, in particular medications with anticholinergic

properties.
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4.2.1 Dry Mouth

Saliva is extremely important for the health of oral tissues and oral function (see
details in Chap. 2). The lubricating and anti-microbial properties are contributing to
maintaining the oral mucosal and gingival health [23]. A decreased salivary flow
contributes to the increased ionic concentration of saliva, insufficient amount of
fluid necessary to cover the oral cavity and decreased capacity of salivary pellicle
restoration. In addition, reduced salivary mucins and calcium might contribute to a
decreased hydrophilicity of the oral cavity which consequently might lead to xero-
stomia, related oral symptoms and potential abnormalities in sensorial or textual
awareness [24].

Dry mouth may occur mainly due systemic disease, radiotherapy in head and
neck, and medication intake. The main symptom is xerostomia, the subjective feel-
ing of a dry mouth. Oral dryness can be assessed by Clinical Oral Dryness Score
(CODS) which consists of a 10-point scale, each point representing a feature of
dryness in the mouth. An additive score 1-3 represents mild, 4-6 moderate, and
7-10 severe oral dryness [25].

The ageing process is associated with reduced number of acinar cells (respon-
sible for secretion of the primary saliva fluid) which are replaced by fibrous and
fatty tissue, but the composition remains the same in non-medicated older people.
A recent meta-analysis of 47 studies concluded that unstimulated and stimulated
whole and submandibular and sublingual (SMSL) salivary flow rates appear to be
lower in older people compared to their younger counterparts. On the other hand,
parotid gland who is responsible for the largest volume of saliva when eating, and
minor gland salivary flow rates do not differ significantly between older and
younger adults. Accordingly, the age-related decrease in SMSL and unstimulated
total salivary flow rates does not seem to be fully explained by medications effects
only [26].

The anticholinergic load of medications significantly contributes to the severity
of the decrease of salivary production [27-29]. Many drug classes, according to
Anatomical Therapeutic Chemical (ATC) classification, have been associated with
dry mouth. It has been shown that dry mouth is more likely to happen in older
people who take psycho-analeptics (NO6), specially selective serotonin reuptake
inhibitors, benzodiazepine-related agents (NO5CF), cardiac agents (C0O1), including
beta-blockers, calcium channel blockers (mainly verapamil), ACE inhibitors and
angiotensin II receptor blockers, thiazide diuretics (CO3AA), statins (C10A), respi-
ratory agents (R03), mainly glucocorticoids, antithrombotics (BO1), laxatives con-
taining magnesium compounds (A02AA), proton pump inhibitors (A02BC), insulin
and oral anti-diabetics (A10), and urologic medication (G04) [30, 31].

The xerogenic effect might increase with polypharmacy. However, when evaluat-
ing patients with dry mouth, clinicians should always differentiate between the iat-
rogenic, i.e. medication-induced dry mouth, and dry mouth as the result of an
underlying health condition. For example, dry mouth is also observed in patients
with Sjogren’s syndrome, endocrine disorders, nutritional deficiencies, depression
as well as in patients who were treated with radiation therapy or chemotherapy.
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In case of presumed iatrogenic dry mouth, a clinician needs to evaluate which medi-
cations from the patient’s medication list have potential salivary effects.

Therapeutic strategies in medication-induced xerostomia consist in first
instance of a possible reduction in the number or dosage of the medications taken
by the patient or substitution with medications or formulations with less xero-
genic effects, in addition to optimal hydration, avoidance of irritating toothpastes
and crispy/hard foods and use of saliva stimulants such as sugar-free chewing
gums and saliva substitutes/mucosal lubricants [23, 32] (see more details in
Chap. 8).

4.2.2 Mucosal Lesions

Mucosal lesions might occur as aphthous or non-aphthous ulcers presenting as mul-
tiple small round ulcers with demarcated margins and erythematous haloes [33].

An association between mucosal lesions and different drug classes and has been
described. The medications most commonly associated with mucosal lesions include
non-steroidal anti-inflammatory drugs (e.g. ibuprofen, piroxicam, naproxen), anti-
bacterials (e.g. clindamycin, trimethoprim-sulfamethoxazole) [33—-37], antiepileptics
(e.g. carbamazepine, phenytoin), anti-diabetics (e.g. chlorpropamide), diuretics (e.g.
furosemide), several antihypertensives (e.g. angiotensin receptor blockers—losartan,
candesartan, irbesartan; angiotensin-converting enzyme inhibitors—captopril;
beta-blockers—Iabetalol; calcium channel blockers—nifedipine, verapamil, diltia-
zem), and chemotherapy agents (5-flourouracil, cisplatin, methotrexate, hydroxy-
urea) [33, 34, 38-43].

When medication-associated, mucosal lesions usually have an onset from days
to weeks after the patient starts taking the culprit medication, and they resolve when
the patient stops using the medication. In cases when the mucosal lesion cause
swelling or ulceration, topical corticosteroids are recommended. Topical anaes-
thetic ointments can also be used to treat pain [42].

4.2.3 OralLichen Planus

Lichen planus is an immune-mediated process, where T-cells are involved in the
destruction of the basal cells of the epithelium. It affects the skin and oral mucosa.
The two main types have been described, i.e. reticular and erosive oral lichen pla-
nus. The reticular form, which the most common, usually presents as interlacing
white keratotic lines (known as Wickham’s striae) with an erythematous border,
located bilaterally on the buccal mucosa, mucobuccal fold, gingiva and, less often,
the tongue, palate, and lips (Fig. 4.1). A variant of reticular OLP is the plaque-like
form, which clinically resembles leucoplakia but which has a multifocal distribu-
tion. The erosive form presents as a mix of erythematous and ulcerated areas sur-
rounded by finely radiating keratotic striae. In case when erosive OLP involves the
attached gingival tissue, it is called desquamative gingivitis. Two additional
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Fig. 4.1 Reticular form
of oral lichen planus
(©Zervou-Valvi F. Oral
pathology in older adults.
In: AE. Kossioni.
Gerodontology. First
Edition. Athens,

2018, p.155)

presentations are the atrophic and bullous forms, which are considered variants of
the erosive type [43].

Association of oral lichenoid adverse drug-effects has been reported with
NSAIDs, antihypertensives (beta-blockers, angiotensin-converting enzyme inhibi-
tors, diuretics and calcium channel blockers), antiarrhythmics (quinidine), anti-
diabetics (e.g. tolbutamide, glipizide), antiepileptics (carbamazepine), sulfasalazine,
allopurinol, gold salts, penicillamine, and more recently biologic agents (e.g. obinu-
tuzumab, infliximab, adalimumab, etanercept, abatacept) as well [33, 34].

In addition to cessation of the culprit drug, relief can often be achieved by topical
application of corticosteroids, with or without the combination of other immuno-
modulators [44].

4.2.4 Taste Alteration—Dysgeusia

Taste alteration (dysgeusia) is accompanied by discomfort during food intake and
consequently might affect appetite, body weight, and the quality of life. Dysgeusia
has been associated with some medications, with taste changes mostly varying from
bitter to metallic. There is a hypothesis that medications might alter taste by affect-
ing trace metal ions, which interact with cell membrane pores. An association
between dysgeusia and different drug classes has been described, including
angiotensin-converting enzyme inhibitors (e.g. captopril), angiotensin receptor
blockers (e.g. losartan, valsartan, candesartan) [45-48], beta-blockers (e.g. atenolol,
metoprolol), calcium channel blockers (e.g. diltiazem, nifedipine, amlodipine), nic-
otine patches, non-steroidal anti-inflammatory drugs (e.g. phenylbutazone),
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antiplatelet medication (clopidogrel), anti-infectives (e.g. metronidazole, chlorhexi-
dine), and muscle relaxants (e.g. baclofen) [49, 50].

In case of severe discomfort, discontinuation of drug administration should be
considered.

4.2.5 Angioedema

Angioedema is an acute non-pitting swelling involving skin, subcutaneous tis-
sue and mucous membranes of the face and upper respiratory tract. It is possibly
the result of bradykinin-induced vasodilatation which leads to an increased vas-
cular permeability. It can even be life-threatening when the mucosal and submu-
cosal tissues of the upper respiratory tract are involved. Angioedema may be
caused by drug-induced hypersensitivity reactions. An association with use of
different drug classes has been reported including angiotensin-converting
enzyme inhibitors (e.g. captopril, lisinopril, enalapril) [51-54], angiotensin
receptor blockers (e.g. losartan, olmesartan, telmisartan, candesartan, valsartan)
[55-59], renin inhibitor (e.g. aliskiren) [60], beta-blockers (e.g. metoprolol,
propranolol), calcium channel blockers (e.g. amlodipine, nicardipine), diuretics
(e.g. hydrochlorothiazide), statins (e.g. simvastatin, atorvastatin, rosuvastatin),
and non-steroidal anti-inflammatory drugs [61-66]. Angioedema develops soon
after the medication is initiated, but can also occur in case of prolonged use of
the medication.

Discontinuing use of the culprit medication results in reversal of the angioedema
within hours (depending on the half-life of the drug).

4.2.6 Gingival Enlargement

Gingival enlargement is an increase in the size of the gingiva. Proposed mechanisms
of action of gingival enlargement or gingival overgrowth involve inflammatory fac-
tors within the gingival tissue. It has been shown that the tissue of a patient treated
with a culprit medication resembles tissue with an inflammatory-type hyperplasia in
which inflammatory cells replace collagen in connective tissue. An association
between gingival enlargement and several medications has been described, mainly
with phenytoin and various calcium channel blockers including nifedipine, amlo-
dipine, felodipine, nicardipine, nitrendipine, isradipine, verapamil, and diltiazem
[67-78].

It has been shown that if patients are placed on a strict programme of oral hygiene
within 10 days of initiation therapy with culprit medication inducing gingival
enlargement, the occurrence can be minimized. Therefore, in patients showing gin-
gival enlargement, strict plaque control as preventive procedure should be recom-
mended [42].

Anticipating and timely switch from calcium channel blockers to other class of
antihypertensives might be necessary in order to avoid further gingival enlargement.
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4.2.7 Altered Haemostasis

Altered haemostasis has been reported with medications that interfere with platelet
function or affect prothrombin synthesis in the lever. Abnormal haemostasis is seen
in patients taking anticoagulants and antiplatelet medication. Concomitant use of
NSAIDs, SSRIs and herbal supplements (e.g. ginkgo biloba, garlic) can interfere
with anticoagulants and antiplatelets and consequently increase the risk of bleeding.
It is also known that clinically relevant interactions between coumarin derivatives
and strong CYP2C9 inhibitors such as miconazole may occur. Therefore, one should
also be aware of this possibility with cutaneous use of miconazole and other strong
CYP2C9 inhibitors [79].

A plan for the assessment of patients taking anticoagulation therapy should
include: identification of the indication for anticoagulation therapy, considering the
potential risk versus the benefit of altering the medication regimen, knowing the
laboratory tests used to assess anticoagulation levels (i.e. in case of warfarin and
acenocoumarin) and knowing the methods of obtaining local haemostasis in case of
bleeding or oral surgery [80].

4.2.8 Altered Alveolar Bone

Chronic use of corticosteroids may lead to osteoporosis which also can affect the
alveolar bone. Likewise, enzyme-inducing antiepileptic medications (i.e. phenyt-
oin, carbamazepine, primidone) have been associated with a higher risk of having
lower bone mineral density in comparison with non-enzyme-inducing antiepileptics
(such as valproic acid, clonazepam, lamotrigine, gabapentin, topiramate, and etho-
suximide) [42, 81].

4.2.9 Medication-Related Osteonecrosis of the Jaw

Current or previous treatment with antiresorptive (bisphosphonates or deno-
sumab) or antiangiogenic agents in patients at risk for developing skeletal com-
plications due to osteoporosis or cancer with metastasis in the bone can lead to
medication-related osteonecrosis of the jaw (MRONJ) as an adverse side effect
(Figs. 4.2 and 4.3). MRONI is defined as an area of exposed bone or bone that
can be probed through an intra- or extraoral fistula in the maxillofacial region,
persisting for over 8 weeks in patients receiving or who have received the above-
mentioned medication, and who have not undergone radiotherapy or present evi-
dence of metastatic disease in the mentioned anatomical region [82]. The most
important risk factor for MRONIJ is dentoalveolar surgery, with tooth extractions
being the most common predisposing event. Other risk factors are poor oral
hygiene, having a removable denture, smoking, systemic factors (e.g. diabetes),
medication (chemotherapy and corticosteroids), and oral inflammatory infec-
tions (e.g. periodontitis). The occurrence of MRONJ depends on the duration of
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Fig. 4.2 Clinical picture
of a medication-related
osteonecrosis of the jaw
(MRON)) in the upper jaw
in a nursing home resident.
(Community Dentistry and
Oral Public Health, Dental
School, Ghent University,
Belgium ©)

Fig. 4.3 The radiograph
related to the clinical L
image clearly shows that ; e Th
the medication-related
osteonecrosis of the jaw
(MRON)) is related to the
previous extraction of a
tooth. (Community
Dentistry and Oral Public
Health, Dental School,
Ghent University,
Belgium ©)

the treatment and the potency, IV treatment and long treatments being associated
with higher risks compared to oral treatment or treatments of short duration. The
incidence of MRONJ after a dental extraction under ideal circumstances (good
oral hygiene, atraumatic procedure) in patients treated IV for oncological rea-
sons is 3.2%, whereas it is only 0.5% in patients treated per os for osteoporosis
[83]. MRONIJ is difficult to manage and the course is difficult to predict.
Therefore, prevention and control of the risk factors are very important [83].
When a treatment with antiresorptive or antiangiogenic medication is started, the
patient should be seen as soon as possible by a dentist (preferably before the first
intake) to eliminate teeth that might cause future problems and after that the
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patients should be seen by a dentist at least every 6 months, even if they wear a
removable denture. Of course, it is also very important to maintain optimal oral
hygiene to avoid future extractions of infections [82—-84].

4.2.10 Oral Pigmentation

Oral pigmentation can be produced by different medications such as chemothera-
peutic agents like cyclophosphamide, busulfan, bleomycin and fluorouracil, tran-
quilizers, antimalarials like clofazamine, chloroquine, amodiaquine,
anti-microbial agents as minocycline, anti-retroviral agents like zidovudine, and
antifungals such as ketoconazole. Palate and gingiva are usually affected. In
addition to mucosal changes, teeth may be bluish grey due to minocycline/tetra-
cycline use. The pathogenesis underlying medication-related pigmentation can
be considered as a consequence of medication or medication metabolite deposi-
tion in dermis and epidermis, enhanced melanin deposition with or without
increase in melanocytes, medication-induced post-inflammatory changes to the
mucosa particularly if the medications cause an oral lichenoid reaction and bac-
terial metabolism, alone or in combination, which may result in oral pigmenta-
tions [85, 86].

4.2.11 Points to Consider when Prescribing Medications
in Older People

When prescribing a medication, there are several important points to consider, i.e.
prescribe only where necessary, and take into account both benefits and risks in
order to assure efficacy, safety, and access to best care avoiding the risk of iatroge-
nicity. Involve the patient in decisions about their care and respect the patient’s
autonomy. Notice the patient’s age, medical history, and any concurrent medication.
Think about dosage judiciously; manufacturers’ recommended doses are based on
population studies and assume ‘one dose fits all’. Check always for indication, right
choice, dosage, directions, drug—drug interactions, drug—disease interactions, dura-
tion of treatment, and adverse drug reactions. Medication history, potential
medication-related problems, and their impact on oral health should be considered
while assessing oral symptoms and findings.

4.2.12 Approaches to Optimize Medication Use

Approaches to identify potential DRPs, including oral health conditions, and to
optimize medication use in older people comprise medication reconciliation fol-
lowed by medication review and criteria to assess quality of prescribing, preferably
incorporated in computer-based prescribing systems and as a part of comprehensive
geriatric assessment and management (Table 4.2).
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Table 4.2 Approaches to Medication reconciliation
optimize medication use Medication review

Criteria to assess quality of prescribing
Comprehensive geriatric assessment and management

Importantly, when these approaches are combined, for instance, in studies assess-
ing the efficacy of an intervention based on clinical pharmacists performing medica-
tion review in the context of a multidisciplinary team, positive effects on patient’s
health-related outcomes are found. Integration of skills from different healthcare
professionals is therefore necessary to address medical complexity of older people.
The challenge for future research is to integrate valuable information obtained by
existing methods in a complete and global approach targeting all potential factors
involved in the onset of DRPs [87].

4.2.13 Medication Reconciliation and Medication Review

Medication reconciliation is defined as ‘a process of verifying a complete list of all
patient’s current medications—including the name, dosage, frequency, and admin-
istration route’ [88]. Medication reconciliation is usually followed by a medication
review. Medication review, on its turn, is defined as ‘a structured, critical examina-
tion of a patient’s medications with the objective of reaching an agreement with the
patient about treatment, optimizing the impact of medications, minimizing the num-
ber of medication related problems and reducing waste’ [89]. Medication review
consists of the following three steps: (1) Identification of all the medications that the
patient is taking; (2) Screening of medication list for potential DRPs; (3) Discussing
possible solutions to the DRPs with the treating team and, if possible, with the
patient him/herself.

4.2.14 Criteria to Assess Quality of Prescribing

Several tools and criteria have been developed for the purpose of medication appro-
priateness assessment and are categorized as implicit (judgement-based) or explicit
(criteria-based) approaches or use a combination of both.

Using an implicit tool indicates that clinical information of the individual
patient is considered to judge appropriateness. In contrast, explicit criteria tend
to be based on lists of medications to avoid, or indicators for appropriate pre-
scribing for several medications or diseases. Explicit criteria used with prescrip-
tion data alone or with clinical data are commonly used to detect inappropriate
prescribing.
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A systematic review by Kaufmann et al. identified 46 tools to assess appropriate-
ness of prescribing which were published between 1991 and 2013 [90]. Since the
publication of that review in 2014 until now, the updates of some of these tools have
been published in addition to several new tools [91-94]. These tools are classified
as explicit (criterion-based) or implicit (judgement-based) tools.

4.2.14.1 Explicit Tools

Explicit tools or criteria used with prescribing data only, or with clinical data, are
often used to identify inappropriate prescribing. The medication-to-avoid criteria
have been the most often used. They are based on lists of potentially inappropriate
medications (PIMs), i.e. medications that should be avoided in older people because
the risks outweigh the benefits [95]. Several explicit tools are available although
only the Beers Criteria and the STOPP/START criteria have been evaluated for
predictive validity. Beers Criteria, last updated in 2015, identify a list of 53 PIMs or
medication classes divided into three categories: PIMs to avoid independent of
comorbidities, PIMs to avoid in older people with certain diseases and syndromes,
and medications to be used with caution [96, 97].

The STOPP criteria for screening PIMs, as well as the START criteria for the
detection of potential prescribing omissions of indicated, potentially beneficial
drugs medications, updated in 2015, are ordered according to physiological sys-
tems and include both PIMs (80 criteria) and omission of potentially beneficial
pharmacotherapy (34 criteria) [92, 98]. Explicit criteria can be applied with little
or no clinical judgement but do not address individual differences between
patients.

As to their relevance in everyday practice, these criteria generally neither address
comorbidities often found in older patients, nor do they consider patient’s predilec-
tions or previous treatments.

Explicit criteria have limited transferability between countries due to variations
in national prescribing patterns and drug availability. Also, they must be repeatedly
updated in accordance with growing clinical evidence [95].

4.2.14.2 Implicit Tools

Implicit tools take into consideration clinical information of the individual patient
to adjudicate appropriateness of prescribing. The Medication Appropriateness Index
(MAI) is a comprehensive and validated implicit tool [99]. It is a judgement-based
process measure of prescribing appropriateness that assesses ten elements of pre-
scribing: indication, effectiveness, dose, correct directions, practical directions,
DDI, DDisl, duplication, duration, and cost. These elements are assessed based on
clinical adjudicate rather than on objective measures, and the ratings result in a
weighted score that serves as a summary measure of prescribing appropriateness.
Recently, an adapted version has been published in which the original MAI was
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amended to cover more aspects of pharmacotherapy and to reduce the number of
questions by grouping certain aspects [100]. Implicit criteria are time-consuming
and more dependent on the user.

No single ideal tool exists so far. The choice of a tool may depend on the purpose
of use and availability of data. Implementation of such a tool necessitates that the
tool should not only be well designed and comprehensive but at the same time appli-
cable in daily practice. Incorporation of assessment tools in electronic decision sup-
port systems could be a promising approach. These tools are useful for identifying
potentially inappropriate prescribing although they cannot substitute good clinical
decision when treating older patients.

4.2.15 Comprehensive Geriatric Assessment (CGA)
and Tailored Care

One of the key challenges concerning therapeutic goals setting in older patients is to
evaluate whether the expected benefits of treatment outweigh the risks in a popula-
tion with decreased life expectancy and reduced tolerance to stress [101]. Taking
into consideration the differences in life expectancy and in order to provide an inte-
grated plan for treatment, rehabilitation, support and long-term care, CGA and
assessment of multimorbidity is assumed to distinguish between three groups of
patients, i.e. fit, vulnerable, and frail [102, 103].

Fit patients are functionally independent patients without medically relevant
comorbidity in whom full therapy in order to achieve outcomes similar to those in
their younger counterparts should be considered.

Vulnerable patients stand for the group with minor dependencies in instrumental
activities of daily living (IADL) and/or one or two comorbidities but without a geri-
atric syndrome or dependence in activities of daily living (ADL) in whom adapted/
tailored approach with reconsidering of pharmacotherapy should deserve the
priority.

Frail patients are identified by at least one of the following elements: the pres-
ence of one or more geriatric syndromes, multiple comorbidities, or dependence in
ADL. Most patients aged >85 years belong to this group in whom symptom pallia-
tion including judicious medication withdrawal seems the most appropriate
approach.A practical example of a straightforward algorithm for the classification
of older patients according to their functional status, which is both fast and can eas-
ily be performed by most health professionals is the Clinical Frailty Scale of the
Canadian Study of Health and Aging (CSHA) (Fig. 4.4). This scale represents a
practical decision-making tool to adapt therapeutic strategies. This scale discrimi-
nates between three profiles of patients, i.e. those with preserved functional status
(fit, 1-3), those with loss of function but preserved autonomy for the ADL (vulner-
able, 4-6), and those with severe loss of functional impairment and loss of auton-
omy for the ADL (frail, 7-9) [104, 105].
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Clinical Frailty Scale*

1. Very Fit — People who are robust, active, energetic

7. Severely Frail — Completely dependent for
personal care, from whatever cause (physical or
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Scoring frailty in people with dementia

The degree of frailty corresponds to the degree of dementia.
Common symptoms in mild dementia include forgetting the
details of a recent event, though still remembering the event
itself, repeating the same question/story and social
withdrawal.

In moderate dementia, recent memory is very impaired, even
though they seemingly can remember their past life events
well. They can do personal care with prompting.

. N cognitive). Even so, they seem stable and not at
and motivated. These people commonly exercise high risk of dying (within ~ 6 months)

regularly. They are among the fittest for their age.

8. Very Severely Frail - Completely dependent,
approaching the end of life. Typically, they could
not recover even from a minor illness.

2. Well — People who have no active disease
symptoms but are less fit than category 1. Often, they
exercise or are very active occasionally, e.g. seasonally.

3. Managing Well — People whose medical problems
are well controlled, but are not regularly active
beyond routine walking.

9. Terminally Il = Approaching the end of life.
This category applies to people with a life
expectancy <6 months, who are not otherwise
evidently frail.

4. Vulnerable — While not dependent on others for
daily help, often symptoms limit activities. A common
complaint is being "slowed up", and/or being tired
during the day.

5. Mildly Frail — These people often have more
evident slowing, and need help in high order IADLs
(finances, transportation, heavy housework,
medications). Typically, mild frailty progressively
impairs shopping and walking outside alone, meal
preparation and housework.

!
'
t
A

In severe dementia, they cannot do personal care without

help.

* 1. Canadian Study on Health & Aging, Revised 2008.

2. K. Rockwood et at. A global clinical measure of fitness and

frailty in elderly people. CMAJ 2005;173:489-495.
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6. Moderately Frail — People need help with all
outside activities and with keeping house. Inside, they
often have problems with stairs and need help with
bathing and might need minimal assistance (cuing,
standby) with dressing.

©2007-2009. Version 1.2. Al rights reserved. Geriatric
Medicine Research, Dalhousie University, Halifax, Canada.
Permission granted to copy for research and educational
purposes only.

Fig. 4.4 Profiles according to frailty and functional status in older patients (source: Geriatric
Medicine Research, Dalhousie University, Halifax, Canada: https://www.dal.ca/sites/gmr/our-
tools/clinical-frailty-scale.html [104])

4.3  Conclusion

The global population is ageing and an important consequence of this demographic
change is the increase of chronic illness, multimorbidity, care dependency, and
related polypharmacy. Medication-related oral health problems are among impor-
tant potential side-effects of polypharmacy in older people, in particular medica-
tions with anticholinergic properties. Pharmacotherapy in older people should
therefore be judicious and always adapted to their functional reserve and frailty levels.
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Dietary Habits, Nutrition and Oral 5
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Vassiliki Anastassiadou

Abstract

The perception of sensory and internal texture qualities of food, released during
chewing and swallowing contribute to food choices and variety of diet. The older
adults are vulnerable in food intake quality due to reduced hedonic perception,
lower food appeal and appetite that limit food choices. Teeth are vital for chew-
ing and oral health, but also for maintaining general health. A significant number
of elders suffer from tooth loss and edentulism. The result is impaired chewing
ability leading to food choice restriction and reduced intake of essential macro-
nutrients and micronutrients, increasing the risk for malnutrition and health bur-
den. The number, distribution and functional occluding tooth units of remaining
teeth are of essential clinical significance regarding chewing performance and
efficiency. Oral indicators for assessing chewing difficulties are critical for
dietary interventions and dietary advice for increasing food awareness, variety in
texture, cooking methods and food preparation especially to those with compro-
mised dentitions, tooth loss and denture wearing. By applying meaningful inter-
ventions, such as providing regular oral screenings, individualised dietary and
oral hygiene advise, skills are developing for health professionals with regard to
oral health and its links to nutritional evaluation. Establishing practical guide-
lines and identifying roles in promoting oral health in an interdisciplinary envi-
ronment contribute to the maintenance of older persons’ oral health in terms of
chewing ability and secure balanced diet, optimal nutritional status, systemic
health and overall well-being.
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Learning Objectives
After reading this chapter, readers should be able to:

e Explain why teeth and individualised masticatory function affect food perception.

e Describe how oral clinical indicators act as risk factors for impaired chewing
ability that impact on dietary intake and nutritional status.

 Integrate in the daily practice interviews regarding the eating behaviour of older
persons and provide tailored dietary counselling taking into consideration the
existing oral health status.

5.1 Current View on the Ageing Process

Given the demographic shift to an older population, modern societies have to deal
with the challenge of massive ageing and a vulnerable community structure. In the
twenty-first century second decade, the continuing increase of life expectancy
(3 months per year) and lifespan stimulate vital questions such as whether the added
years will be of good quality, in terms of good health and well-being.

The heterogeneity of the older adult population regarding their culture, living
conditions, education and socioeconomic level directly affects lifestyle, nutrition
and the progression of ageing. Consequently, health behaviour is influenced,
throughout the lifespan, by individual profile characteristics such as gender, family,
residency and ethnicity.

Conventionally, ageing has been viewed as a physiological condition, which
favours the onset of a variety of chronic diseases, complex conditions, and syn-
dromes that promote weakness, wear and limited lifespan.

Recently, Franceshi et al. (2018) described biological ageing as a complex and
multifactorial phenomenon, often characterised by inflammatory conditions, such
as stress maladaptation, proteostasis loss, stem-cell depletion, metabolism imbal-
ance, macromolecular impairment and epigenetic alterations. Therefore, ageing can
be defined as the period of life that is evolutionarily unpredictable [1-3].

The genetic and environmental background, along with individual characteris-
tics, defines health behaviour status and affects healthcare accordingly. There is
evidence that behaviours such as proper nutrition and maintenance of body mass
can contribute in cognitive function and functional capacity preservation of the
older adults, thus promoting their independence.

For the elderly patients to receive a standardised level of care, which will provide
consistent outcomes, healthcare professionals should consider the limit of vulnera-
bility line. The latter is conceived as the threshold for a non-symptomatic vulnera-
bility period or a period with clinical uncertainties that could progressively lead to
frailty. The duration of the vulnerability period depends on health status and pres-
ence of chronic diseases, Activity Daily Living (ADL) performance, medication use
and eating behaviour. Moreover, it is related to other factors as well, such as depri-
vation and isolation, access to services, family support, social interaction and
luck [4].
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5.2 Diet-Dietary Habits-Eating Behaviour

Food is an integral factor for human well-being and quality of life. It ensures both
saturation of hunger and nourishment. Some foods are of symbolic importance and
shape eating habits. These habits are guided, either consciously or subconsciously,
by religious, cultural, social and emotional experiences [5].

Dietary habits are habitual food choices in daily life and are made based on both
internal, such as values and external, such as policy-making factors. These habits
are subjected to changes during the lifespan. Furthermore, they are driven by per-
sonal/individual preferences developed over time and are influenced not only by
profile characteristics, such as gender and age (Table 5.1), but also by personal
experiences, such as family customs and rituals, advertising, personal values and
motivation [6].

Culture-driven standards form food preferences, create eating patterns, shape
eating behaviours and thus contribute to the individual’s identity and sense of
belonging. Cost is a factor that complicates food demand and hence its availability
and integration into diet. Technology and transportation contribute to the long-term
availability of foods that are accessible everywhere and at all times. Food labelling
laws, trade agreements, advertising tactics and prices are considered policy-making
and legislative influences on the food market [7].

Recent studies have provided valuable insights into daily practices related to
food intake at older ages. In particular, older persons tend to cook less frequently
and prepare simple meals although they are aware of consequent imbalance on
dietary intake and the resulting nutritional risk. Moreover, as a more convenient
alternative to cooking, they often turn to pre-cooked, frozen foods that contain high
levels of sugar and/or salt as preservatives. A key reason for the reduction in food
intake quality has been attributed to limited functional capacity and impaired dex-
terity, thus highlighting food convenience as a fundamental factor in food choice,

Table 5.1 Age and gender profile characteristics related to food intake

Gender:

(a) Health beliefs and weight control motivation may explain up to 50% of gender-based
differences in food choice

(b) The healthier food choice profile in women than in men is attributed to a more in-depth
nutritional knowledge and stronger motivation of weight control

Age: Older people suffer from:

(a) Slower gastric emptying

(b) Altered hormonal responses

(c) Decreased basal metabolic rate

(d) Altered taste and smell. Gustatory and more pronounced olfactory function decline lead to
a decrease in the pleasantness of food; thus resulting in loss of appetite

(e) Diminished specific sensory satiety, which leads to a limited variety of diet

(f) Sarcopenia of masticatory muscles

(g) Reduced bite force due to tooth loss

(h) Tooth mobility due to advanced periodontal disease

(1) Xerostomia mainly due to medications



90 V. Anastassiadou

Table 5.2 Hedonic perception and food preference

(a) Taste perception and taste preferences, but not taste acuity affect food preferences and food
intake

(b) Diminished perception of saltiness may lead to increased preference for salt

(c) Sucrose taste sensitivity is also decreased. Research evidence indicated that older adults
prefer higher levels of sugar because of taste impairment, but this was not accompanied by
food intake increase, nor increased overall pleasantness

especially of homebound older adults. The household diet is reported profoundly
altered following bereavement, illness and loss of mobility [8].

Furthermore, older individuals often experience higher levels of social isolation and
that eating with others motivates them to have better dietary quality. Consequently,
social engagement appears to have a significant influence on nutritional intake [9, 10].

Older adults frequently report alterations in their routine diet, such as reduced
meat consumption, an increasing preference for fish and chicken and avoidance of
dense foods. In the low-income older population, dietary changes were associated
with reduced diet quality. Food choices were based primarily on hedonic attributes
(Table 5.2) with a preference for high-energy foods, such as sweet baked products.
Therefore, it was revealed that health aspects were not a critical factor in food-based
decisions. However, health aspects were a significant concern for older people
belonging to higher socioeconomic levels; thus, the motivation for adopting a
healthier diet was prevalent [11].

53 Trends in Nutrition: Patterns of Food Intake
in Older Adults

Nutrition is an essential determinant of human health because it provides the indis-
pensable building blocks for the development of the body and maintenance of a
healthy status throughout the lifespan. During the ageing process, lean body mass
and basal metabolic rate decline. The energy requirement, expressed as per kilo-
gramme of body weight, is also reduced. Additionally, several changes occur, such
as increased medication use due to non-communicable diseases (NCDs) prevalent
to older people, reduced food intake due to lower food appeal and compromised
nutrient absorption (Fig. 5.1).

These complex and multifaceted changes make it difficult for the older adults to
meet their nutritional requirements, as requirements may be reduced for some nutri-
ents and increased for others [12].

Appropriate dietary management recommendations are required because nutri-
ent surveys indicate that the ageing population is at particular risk for inadequate
nutrient intake and nutritional status, which may result in increased risk for chronic
fatigue and cardiovascular, cognitive and neuromuscular disorders.

Dietary approaches as to which food items should be encouraged and which
limited, are of paramount importance in promoting a balanced diet and contributing
to the management of NCDs [12, 13]. Mozzaffarian et al. (2018) supported that
inappropriate dietary patterns and a lack of variety in food intake were the critical
factors for NCDs prevalence rather than single nutrient deficiency [14].
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Dietary interventions and dietary advice for increasing fruit and vegetable intake
and adequate amounts of particular food groups such as cereal, meat and dairy prod-
ucts can improve dietary intake. Additionally, advice of adopting new cooking
methods, especially to those suffering from total tooth loss contribute to maintain-
ing a healthy and high-quality social life. Individualised interventions to minimise
unhealthy dietary patterns and physical inactivity were both adversely correlated to
the energy intake/energy expenditure ratio [9].

5.4 Teeth/Masticatory Function and Food Perception

The oral cavity being the portal of the digestive system is in constant contact with
the outside world. Foods from different sources are prepared for further digestion by
chewing, a complex process involving grinding of food into smaller pieces mechan-
ically by the teeth and mix it with saliva until swallowing [15, 16].

Therefore, mastication is closely related to food and nutrient intake; thus, chew-
ing behaviour affects nutritional status [17]. This effect is related to the perception
of sensory and internal texture qualities of food, released during chewing and swal-
lowing. This perception offers satisfaction and pleasure of eating.
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Fig.5.2 (a) A man,

65 years old, maintaining
all-natural teeth but
presenting tooth wear.

(b) Restorations are aiming
to prevent further
deterioration of tooth
surface such as onlays

on molars

Teeth are vital, for not only chewing and oral health, but also for maintaining
the nutritional status and general health, including cognitive function [18]. A more
inferior chewing function has been associated with cognitive decline and an
increased incidence of dementia [17]. Thus, insight in paths and underlying mech-
anisms highlighting the association between chewing performance and neurode-
generation is vital for dental professionals in decision-making related to dental
treatment [19-21], and also for other health providers to make appropriate dental
referrals.

Older people maintain their chewing behaviour with regard to the texture of
foods as long as they retain their natural teeth [22]. Due to ageing, changes in the
position and shape of natural teeth may affect the mechanical performance of teeth
with regard to the fragmenting the food. The loss of tooth surface texture, namely
enamel, known as “tooth wear” is a physiological process occurring throughout life
(Fig. 5.2). However, accelerated tooth wear affecting dentin and even pulp vitality
can become a dental condition demanding restorative or prosthodontic treatment.
Tooth wear is aggravated by the abrasive qualities of foods.

Adults present with a wide variation in dental status from the age of 50+, mainly
because of tooth loss due to tooth decay (caries) and gum (periodontal) disease.
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Fig. 5.3 Fixed implant prostheses to extensive tooth loss in a woman 75 years old

They were linked with unhealthy diets, such as increased consumption of sugar and
insufficient oral hygiene leading to tooth loss [23].

Maintaining natural teeth in the oral cavity becomes more difficult with increas-
ing age. As a result, a significant number of older adults suffer from extensive tooth
loss and edentulism. The number, distribution and functional tooth units of occlud-
ing remaining teeth are of essential clinical significance regarding chewing perfor-
mance and efficiency (Fig. 5.3).

Moreover, tooth loss may be associated with nutritional deficits as it influences
diet in terms of food selection, style of cooking and preparation of food. Functional
dentitions of more than 20 well-distributed teeth with six occluding teeth by intact
premolars and at least one pair of occluding molars promote satisfactory eating abil-
ity in older adults, improve dietary habits and increase food awareness attained by
tailored dietary intervention (Fig. 5.4). The presence of occlusal teeth contacts is
also crucial for swallowing [9, 24-28].

People with dentures reported specific difficulties eating hard consistency food
(meat, apples and carrots), food with seeds, which are trapped under the denture
base, causing discomfort and pain (tomatoes and grapes) and sticky foods (choco-
late and gums) attached to the acrylic dentures’ teeth displacing the dentures. These
findings were obtained by subjectively perceived masticatory function via validated
questionnaires such as Oral Health Impact Profile Index (OHIP), Geriatric Oral
Health Assessment Index (GOHAI), food items and frequency questionnaires and
diet history recordings. Denture problems also lead to social isolation, to avoid
embarrassment from denture displacement, pain and discomfort during meals
[29-32].

Routes that reduce masticatory performance in edentate older adults and com-
plete denture wearers are: atrophy of masticatory muscles, reduced ability to chew
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Fig.5.4 Replacement of defective old prostheses with removable partial dentures (upper jaw) and
fixed small prostheses (lower jaw) in a woman 85 years old

Fig. 5.5 New complete dentures (replacement dentures) in man 87 years old

foods, altered sensory feedback via gingival tissues in the absence of periodontal
receptors and lower associated force production. Additionally, trigeminal nerve
stimulus is considered decreased; sensory information sent through mastication to
the brain can maintain learning and memory function [21]. Evidence indicated that
there is better masticatory ability and mucous membrane stimulus with good quality
dentures (Fig. 5.5) [21, 31].

However, objectively measured improvement of masticatory performance via
sieving methods and maximal biting force devices still appears significantly differ-
ent from subjective evaluation of chewing ability [9, 28, 32, 33].
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Tailored dietary intervention incorporated into appropriate behaviour change
strategies and monitored for extended periods is very promising to achieve effective
dietary change in older adults or those at risk of malnutrition, before progressive
nutritional declines. Trials should be implemented using this type of dietary coun-
selling in different settings, including routine dental practice and care home settings
to maximise the public health impact [34].

Research data showed that no differences in food processing were observed in
individuals with similar dental condition. Each person has its individualised way of
cutting and preparing food for swallowing, but the food properties did not alter dur-
ing crushing and preparation for swallowing among individuals [35].

In older edentate individuals, wearing complete dentures was found that chewing
performance is one-sixth than that is seen in younger patients [22]. Besides, older
complete denture wearers use lower intensity forces than those retaining natural
teeth therefore, the processing of food is smaller and slower [36]. The prevalence of
the reduction in chewing performance reached 44% in the over 85-year-old adults;
being attributable to normal deterioration and reduced physical exercise [37-39]. It
partially may explain the compromised food intake in terms of lower intake of
fruits, vegetables, fibres and proteins in older persons, who suffer from total tooth
loss and wear dentures [28, 33, 40].

5.5 Oral Health and Nutritional Challenges

The conventional/classical dental education fosters effective prevention, identifica-
tion/location and cure/treatment of specific oral disease. All these in conjunction
with older patients’ desires, expectations and abilities to maintain oral health form
positive outcomes from health interventions and quality of life impact. Therefore,
dental health needs are addressed on a life course approach with vulnerability inte-
grated within the assessment and management of need [4, 41].

The oral cavity health reflects the resilience and hence recovery from constant
environmental challenges. As a result, the oral cavity is a dynamic ecosystem that
pools a reasonably stable, but varied microbial composition balanced by host immu-
nological, epithelial cells and saliva. It can mitigate the severe health challenges/
problems of the mouth, such as a high intake of sugar and pathogens that challenge
the oral disease burden. Moreover, it positively affects systemic health. This process
is of profound importance in older adults [23, 42, 43] (Fig. 5.6).

Specifically, poor oral hygiene promotes the presence of unbalanced biofilm
(dysbiotic microbiome), the development of caries and inflammation of periodontal
tissues. Consequently, attachment loss, tooth mobility, root exposure and root caries
occur, leading to tooth loss (Fig. 5.7).

The resulting clinical condition is the loss of functional dentition, food choice
restriction and reduced intake of essential macronutrients and micronutrients; thus,
increasing the risk for malnutrition and health burden [44].

Due to dietary changes, such as lower intake of fruits, vegetables and fibres the
periodontal pathogens become “radicalised” or dysbiotic [16, 24, 45]. Furthermore,
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Fig.5.6 Oral vs.
comorbid systemic
conditions

Dietary
changes

=

Oral
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Fig.5.7 Poor oral hygiene leading to tooth loss in a man 72 years old

inflammation mediators from the oral cavity, such as lipopolysaccharides and cyto-
kines, may spread systematically promoting systematic disorders [46, 47]. Tooth
loss ensued from periodontal disease and resulting in deterioration of chewing func-
tion is considered a disability in late-life [16]. Thus, poor oral health harms nutri-
tion, well-being and overall quality of life [48, 49].

Current evidence links malnutrition in older people with immune deficiencies
due to reduced calorie-protein nutrient intake and zinc deficiency because they
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appear to be associated with immune cell functions [50]. Additionally, immune
senescence in the elders can contribute to the proliferation of bacteria not only from
direct bacterial actions but also by indirect immune cell pathology [51].

Missing teeth is an indication of cumulative stresses in the human body and is
considered as a predictor of shortened longevity. Extensive tooth loss has been indi-
cated as a mediator of reduced muscle strength with a subsequent decline in body
function and impact on overall physical activity and well-being [16, 45, 52]. So far,
research findings are confounding as to whether malnourished older adults or those
at risk for malnutrition retain less number of teeth.

The use of dentures or being edentulous harbours an association with nutritional
status [53]. Research findings revealed that edentulous individuals who used a pair
of complete dentures were able to eat a higher number of foods, than those who
used only one denture, implying a better nutritional status and less risk for malnutri-
tion [54].

5.6 Conclusion

The oral tissues and functions play a crucial role in the chewing and swallowing
processes and may affect the quality of nutrition in older individuals. Poor oral
health due to tooth loss, caries, tooth mobility, xerostomia and defective or poorly
fitted dentures can deteriorate chewing function, leading to food restriction and
dietary changes towards easier manageable foods. The existing evidence indi-
cates that older individuals who retain their natural teeth and supporting soft
tissues healthy into old age or have a functional dentition with a minimum of 20
teeth with antagonist contact can maintain their chewing efficiency and chew a
large variety of foods. Therefore, when good oral health is recorded, nutritional
status is stereotypically affected by other factors than dental status. The number
and distribution of teeth, the pairs of opposing teeth and the presence of dentures
are considered a reliable indicator of an individualised chewing pattern and may
determine chewing ability. The replacement of missing teeth through prosth-
odontic treatment, although it improves chewing ability and efficiency and
enables food awareness, does not necessarily contribute to nutritional status
improvement. Simple dietary advice accompanying dental treatment can enhance
food awareness. Regardless, a long-term improvement in nutritional status has
not been established due to the absence of a long-term tailored dietary counsel-
ling data.

The non-dental healthcare provider should promote oral health of older adults in
order to maintain their chewing efficiency, providing oral cavity screenings for
identifying clinical indicators (i.e. number and occluding pairs of teeth, gum bleed-
ing, tooth mobility, level of oral hygiene, mucosal inflammation, quality of dentures
and xerostomia) and referring to the dentist when indicated. Moreover, he/she
should interview the patient regarding their dietary habits and provide advice on a
healthy non-cariogenic diet and instructions for maintaining oral and denture
hygiene.
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Quality of Life and Oral Health in Older 6
People

Dominique Niesten and Gerry McKenna

Abstract

The concept of oral health-related quality of life (OHRQoL) delineates how oral
outcomes impact on an individual’s physical, psychological, and social function-
ing and hence overall quality of life. It explains how compromised oral health
can negatively impact on quality of life through impairing daily activities, social
interactions, and self-esteem. Factors that contribute to OHRQoL are in the areas
of: oral health (mostly tooth loss, periodontal disease, and pain), general health
(especially chronic conditions and cognitive impairments causing deficient oral
health behaviour), personal traits (including the ability to cope and adapt), demo-
graphic factors (age, gender, socioeconomic status, ethnicity, culture), social
(support, integration), and environmental factors (lifestyle, place of residence).
In order to assess OHRQoL outcomes, a number of specific instruments, mostly
questionnaires, have been developed.

Medical practitioners can make a major contribution towards improvement
of OHRQoL and thereby the overall quality of life of their patients, and the
public at large, through including oral health-related questions in holistic med-
ical assessments, promotion of good oral hygiene practices, and increasing the
awareness of the importance of good oral health to maintaining overall quality
of life.
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Learning Objectives
After reading this chapter, readers should be able to:

e Understand the concept of oral health-related quality of life.

e State the dimensions measured in different methods of measuring oral health-
related quality of life.

e Argue on the importance of good oral health in maintaining overall quality
of life.

6.1 OHRQoL: The Concept, Its Relation to General
Health, Assessment

Quality of life (QoL) is defined as ‘an individual’s perception of their position in life
in the context of the culture and value systems in which they live and in relation to
their goals, expectations, standards, and concerns’ [1]. As such, QoL is closely
related to well-being [2], and is both multidisciplinary and subjective in nature. QoL
is affected through complex interactions between an individual’s physical and psy-
chological health, personal beliefs, social relationships, and their environment, and
can only be understood from a personal perspective. This can help to explain why
persons with similar health status can have different QoL perspectives based on dif-
fering experiences, expectations, and perceptions.

Oral health is understood to be integral to both general health and quality of life
[3]. As such, the concept of oral health-related QoL (OHRQoL) delineates how oral
outcomes impact on an individual’s overall QoL. Many definitions of OHRQoL
have been suggested since Locker first described the concept and illustrated the
pathways involved [4, 5]. This description captured all of the important aspects of
oral health which contribute to QoL including function (chewing, biting, speaking,
swallowing), psychological factors (aesthetics, self-esteem, appearance), social fac-
tors (relating to interactions with others), and the experience of pain and discomfort.
A recent definition by the FDI World Dental Federation closely reflects the dynamic,
multidimensional, and subjective nature of the concept: ‘OHRQoL is a multidimen-
sional construct that reflects (among other things) people’s comfort when eating,
sleeping and engaging in social interaction; their self-esteem; and their satisfac-
tion, with respect to their oral health’ [6].

In the last two decades, the concept of OHRQoL has helped to shift the emphasis
of clinicians and researchers from purely focusing on objective measures of oral
health to adopting a more holistic and patient-centred approach. It acknowledges
that the ultimate goal of dental care, good oral health, is not the mere absence of oral
disease or disorders. Although these clinical oral outcomes remain relevant, the
experienced functional, psychological, and social impacts of oral outcomes on a
person’s QoL are arguably more important. This is especially true in an era where a
patient’s values, preferences, and context play a central role in clinical decision-
making and where personalized healthcare is the dominant healthcare paradigm [7,
8]. Thus, OHRQoL outcomes are vital not only to the delivery of oral healthcare,



6 Quality of Life and Oral Health in Older People 103

but also to shape oral health promotion and prevention programmes, allocate
resources, develop oral health policies, and organize oral healthcare. Documented
uses of OHRQoL outcomes are listed in Table 6.1.

In aspects of healthcare, a series of Patient Reported Outcome Measures
(PROMs) have been developed to measure outcomes which matter to patients.
In order to assess OHRQoL outcomes, a number of specific instruments have
also been developed. These instruments utilize a variety of methodologies, of
which the self-administered individual questionnaire is the most popular [10].
Table 6.2 lists the most often used questionnaires and their characteristics.
Although such questionnaires differ in underlying theory, focus, and length they
all attempt to capture the constituent elements of OHRQoL (functional, psycho-
logical, social, pain/discomfort). It is important to note that the way in which
these factors contribute to an individual’s OHRQoL depends on the person, the
situation, and the interaction between that person and the situation. These rela-
tionships are dynamic and can change significantly over time, in particular when
patients become frail or care dependent [12], as demonstrated through the case
of ‘Mrs. Brown’.

Table 6.1 Uses of measures Screening and monitoring for psychosocial problems
of health-related quallty of life in individual patient care

Population surveys of perceived health problems
Medical audit

Outcome measures in health services or evaluation
research

Clinical trials

Cost-utility analysis

Source: Fitzpatrick et al. [9]

Table 6.2 Characteristics of the most used OHRQoL assessment instruments

No. of
Instrument Abbreviation ~ Dimensions measured questions
Oral health impact profile OHIP, Function, pain, physical disability, 49 (14)
OHIP-14 social disability, handicap
Dental impact profile DIP Appearance, eating, speech, 25
confidence, happiness, social life,
relationships
General/geriatric oral GOHAI Pain/discomfort, psychosocial, 12
health assessment index functional
Oral health quality of life OHQoL Oral health, nutrition, self-rated oral 56
inventory inventory health, overall QoL
Dental impact of daily DIDL Comfort, appearance, pain, daily 36
living activities, eating
Oral health-related OHQoL Daily activities, social activities, 3
quality of life conversation
Oral impacts on daily OIDL Eating, speaking, oral hygiene, 9
performances sleeping, appearance

Source: Adapted from Bennadi 2013 [11]
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Case. Mrs. Brown

Mrs. Brown has always cared a lot about her appearance, as shown through
her immaculate clothing, well-manicured fingers, well-groomed hairstyle,
and neat facial make-up. She has always visited the dentist twice a year and
her oral self-care has always been perfect. At the age of 82, she still has all of
her natural teeth. However, she has progressive Parkinson’s disease. Her
Jjoints are increasingly painful and have started to impede her dexterity.
Handling a toothbrush is increasingly difficult for her. Since she is aware that
her toothbrushing efforts are not effective, she has decided—also because she
feels tired almost throughout the day—to give up brushing. As a result, she
develops a number of carious lesions and ends up losing five teeth in 6 months’
time. Now, several scenarios are possible, e.g.:

(a) She cannot bite hard food anymore and she minds—her OHRQoL is neg-
atively affected in the oral function domain.

(b) She does not mind her oral functions, but cares a lot about her mutilated
dentition, she hates the ways she looks now and does not dare to go out
anymore (her OHRQoL is negatively affected in the psychological and
social domain)

(c) She adapts to the new situation by eating only soft foods and not looking
in the mirror anymore—impacts on her OHRQoL are nil.

(d) She decides to have her teeth replaced by full dental prostheses and
adapts to wearing these; she likes the look of her new teeth even more
than her natural teeth and is satisfied with the oral functions—impacts on
her OHRQoL are positive.

Reported OHRQoL outcomes of older people almost exclusively result from
quantitative surveys which utilize the questionnaires in Table 6.2. One major draw-
back of these OHRQoL questionnaires is that they generally only measure negative
oral health impacts without considering the potentially positive or neutral experi-
ences of such negative oral impacts. For instance, not all patients are concerned that
they cannot bite an apple because of loose teeth. Such a response could be a result
of coping and adaptation [13, 14] and altered health expectations in old age [15].
These neutral or positive responses to negative QoL impacts could help to clarify
the discrepancy between self-rated oral health status and related OHRQoL found in
older people [15—17]. In this light, it is important to notice that existing evidence on
the associations between OHRQoL and oral health of older people is controversial,
with several studies indicating that the OHRQoL remains stable or even improves
despite decreasing oral health [15-19], while others show a negative effect of
decreasing OH on OHRQoL [20-23].

Since OHRQoL is highly dependent on a context that is rapidly changing in old
age, this context should be queried by care providers and researchers, ideally
through open questions (e.g. What is important to you in life? What activities do
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contribute to your well-being? How does your oral health support or impede engage-
ment in such activities?), and possibly in addition to OHRQoL self-administered
questionnaires. Such questioning can also help to identify older people who do not
prioritize oral health, thus enabling appropriate preventative and educational
regimes to be implemented.

6.2  Factors Contributing to OHRQoL

Since the development of the first OHRQoL instruments, hundreds of studies have
assessed the factors that contribute to OHRQoL. These factors can be divided into
several categories: oral health, general health, personal traits, demographic factors,
and social and environmental factors. Which factors have the strongest predictive
value depends primarily on characteristics of the target population and, to a lesser
extent, to the used instruments. In older populations, oral health factors often appear
to have relatively less predictive value than, for instance, social factors and personal
traits. Moreover, none of the factors associated with OHRQoL are evidenced con-
sistently in scientific studies, nor are their effects consistent across similar popula-
tions and, at individual and population level, over time.

Oral health: A systematic review and meta-analysis has indicated that loss of
natural teeth is directly and negatively associated with OHRQoL [24]. Analysed
evidence was derived from all parts of the world, including Europe, North and
Southern America, Southeast Asia (China, Japan, South Korea, Sri Lanka), and
Africa (Tanzania). This review included a study from Finland which used nationally
representative population datasets to explore the relationship between age, tooth
loss, and OHRQoL. The authors reported that age and tooth loss are closely associ-
ated, but have independent effects on OHRQoL [25]. Tooth loss (which is associ-
ated with increasing age) is associated with more negative impacts, while increasing
age independently results in fewer. In all of the populations and sub-populations
studied, a complete or almost complete natural dentition was associated with the
best OHRQoL.

Tooth loss not only impairs chewing functions, speech, and appearance, it also
negatively affects people’s self-worth, e.g. by hampering a person’s sense of intact-
ness and pride, as well as interpersonal relationships [26]. Prosthodontic replace-
ment of missing teeth can also impact on OHRQoL, with a generally positive impact
reported for fixed prostheses [27] compared with mixed impacts for removable
prostheses (Figs. 6.1, 6.2, 6.3, and 6.4). In older people ill- or loose fitting remov-
able prostheses are often a source of pain and discomfort [28] and can severely
impact OHRQoL. This point has been illustrated in work carried out by McKenna
et al. who demonstrated significantly improved OHRQoL outcomes for partially
dentate older patients restored to shortened dental arches (a specific type of a denti-
tion with a reduced number of posterior teeth, often called functional dentition) with
fixed prostheses compared to removable partial dentures (Figs. 6.3 and 6.4) [29]. A
decreased number of teeth, as well as ill-fitting tooth replacements, lead to reduced
chewing ability which in turn can result in a preference for foods that are softer and
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Fig. 6.1 Edentate older
patient prior to
prosthodontic
rehabilitation with
complete dentures

Fig. 6.2 Edentate older
patient rehabilitated with
complete dentures

Fig. 6.3 Patient
rehabilitated to a shortened
dental arch using fixed
adhesive prostheses (a
specific type of a dentition
with a reduced number of
posterior teeth, often called
functional dentition)
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Fig. 6.4 Partially dentate
patient rehabilitated using
a removable partial denture

easier to chew. Typically, such foods are relatively low in nutrients and high in calo-
ries and complex carbohydrates [30], and hence induce poor nutritional status and
subsequent health. It should thereby be noted that adequate masticatory function is
a prerequisite but not sufficient condition for good nutrient intake [31]. Poor eating
behaviour of the elderly people is also influenced by personal and contextual fac-
tors, such as depression, physical illness, tastiness of served meals, and social con-
text (detailed discussion in Chap. 5).

A recent systematic review showed that periodontal diseases also seem to be
associated with worse OHRQoL, with severe periodontitis exerting the most signifi-
cant impact by compromising aspects related to oral function and aesthetics [32].
Evidence was derived from over 20 countries worldwide, including Brazil, the UK,
the USA, Australia, India, China, Jordan, and Nigeria. The same review showed that
gingivitis (inflammation of the gums) was associated with pain, discomfort, and
with difficulties performing oral hygiene and wearing dentures.

Other oral health factors that are associated with OHRQoL, mostly through pain
and discomfort or affecting appearance, are toothache, fractured or damaged teeth,
oral cancer, mucositis, and xerostomia [33]. Caries, which is the most prevalent oral
disease, eventually leading to tooth destruction, and tooth loss, is often unnoticed by
the patient, and has therefore no or little impact on OHRQoL until it becomes severe
and causes pain or discomfort. This illustrates why regular and systematic oral
health assessments by care providers (dental and non-dental staff) are vitally impor-
tant to detect carious lesions before they become symptomatic and potentially dif-
ficult to manage.

General health: Despite considerable evidence for significant associations
between oral and systemic health conditions, evidence on associations between
impaired general health and oral health-related quality of life (OHRQoL) offer con-
tradicting results. For instance, Jensen et al. [34] found no association between
OHRQoL and performance in activities of daily living (ADL), while Miura et al.
[35] found a significant positive association between OHRQoL and ADL, especially
communication. Ostberg et al. [36] showed that OHRQoL was significantly associ-
ated with self-rated general health and self-rated mental health, but not with
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self-rated physical health, whereas Hassel et al. [37] found a significant inverse
association between physical pain and OHRQoL. Similar inconsistent findings have
resulted from research on the associations between general health and quality of
life. Clearly, the associations between impaired health, OH and OHRQoL are com-
plex. Yet, evidence on links between impaired general health and disadvantageous
oral health behaviour (oral self-care (e.g. toothbrushing) and dental service use) is
less controversial: people with chronic conditions, pain, impaired dexterity or
mobility, low energy, depression, and especially with impaired cognitive functions,
show worse oral healthcare behaviour than healthy persons [38—42], with a proven
negative effect on their oral health (e.g. [42]).

Personal, demographic, social, and environmental factors: As populations age
and lose teeth, their quality of life may be expected to change, particularly with
respect to the way that their oral condition impacts on day-to-day activities. This
may happen as a direct result of altered function due to tooth loss, but possibly also
as a result of changes in perceptions and values that occur with increasing age.
Evidence has shown that experience of oral diseases has a more significant impact
on subjective oral health when it occurs early in adulthood rather than in old age
[16]. Other factors which may mediate the relationship between OH and QoL are
personal traits, health beliefs, demographic factors, social and environmental fac-
tors. Personal traits include coping and adaptation ability, locus of control (the
degree to which people believe that they have control over the outcome of events in
their lives), self-efficacy (the degree to which people believe they can succeed in a
specific situation or accomplish a task), neuroticism, extraversion, and optimism
[43—48]. The fact that the above factors mitigate OHRQoL is, for instance, explained
by the need for older people to adapt as an integral part of successful ageing and a
means of coping with the impact of oral disorders, and by balancing gains and
losses, adjusting expectations, and seeking social support [49, 50].

Demographic factors that have been shown to positively impact OHRQoL
include higher age, being male, ethnicity (e.g. not belonging to ethnic minorities
and being of Caucasian origin), higher socioeconomic status, and residing in an
urban environment (e.g. [12, 42]).

Social and environmental factors include social and lifestyle factors. More social
support and a higher degree of social integration have been proven to increase
OHRQoL [51, 52].

In general, social determinants of health (being ‘the conditions in which people
are born, grow, work, live, and age, and the wider set of forces and systems shaping
the conditions of daily life like economic policies and systems, development agen-
das, social norms, social policies and political systems’ (www.who.int/social_deter-
minants/en/)), influence both oral health and OHRQoL throughout the life-course
[53]. Improving OHRQOoL therefore would ideally involve multifactorial life-course
interventions. In any case, interventions aiming at (general) health promotion,
development of positive health beliefs, and better access to healthcare from early
childhood onwards, will also benefit OHRQoL. Therefore, oral health prevention
and promotion should be a priority for all members of the care team (dental and
non-dental members of staff).
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Fig. 6.5 Theorized pathways affecting OHRQoL. Dotted lines symbolize an evidenced possible
effect. The model left from the purple rectangle is a modified version of the model from the WHO
International Classification of Impairments, Disabilities, and Handicaps amended for dentistry [54]

Figure 6.5 delineates the associations between evidenced factors and OHRQoL,
and the mediating role of non-oral health factors (in the purple rectangle) on the
links between oral impairments, experienced oral effects, and impacts on daily per-
formance. To illustrate the tentative nature of associations and controversies about
direction of found relations between the above factors, lines are dotted, and some
lines double-arrowed.

6.3  Implications for Healthcare Practice

As demonstrated in this chapter, there are numerous ways that oral health can have
significant impacts on quality of life. Moreover, poor oral health may be underre-
ported by the older patients for the reasons previously explained. All members of
the healthcare team should be aware of these threats and implications and strive to
promote and deliver care which preserves and improves oral health-related quality
of life.

Given that poor oral health has negative impacts on quality of life, it is essential
that every effort is made to regularly evaluate oral health status and prevent chronic
dental diseases and ultimately natural tooth loss. Dental care for older patients
should have a preventative focus with attention given to clear and achievable mes-
sages. Where patients are dependent, these messages should be shared with carers
and family members. Preventative advice should be tailored to take into account
individual patients’ needs with adaptation of oral hygiene tools suggested for those
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with physical limitations. This advice should be emphasized regularly and checked
to ensure understanding and implementation.

6.4 Conclusion

Regardless of the definition of OHRQoL, it is clear that oral conditions can have
varied impacts on daily living and that the patients’ perceptions about their oral
health and related QoL are significant in clinical practice and patient management.
The extent of these impacts could be assessed by OHRQoL assessments, wherein
standardized, validated instruments should ideally be complemented by open ques-
tions. Such assessments can be appropriately incorporated into oral healthcare prac-
tices, but also in general healthcare, e.g. through inclusion of such questions in
comprehensive geriatric or medical assessments. As such, healthcare professionals
play an important role in enhancing the OHRQoL, and thereby QoL of their patients
and the public at large.

The importance of assessing both patients’ perceptions of health and presence or
absence of disease lies in the need to have accurate data to promote health, disease
prevention programmes, and for allocation of health resources. Furthermore, as
patients’ assessment of their health-related quality of life is often markedly different
to the opinion of healthcare professionals, patient assessment of healthcare inter-
ventions is warranted.
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Abstract

Gradual improvement in the prevention and treatment of oral diseases lead to the
current and future older adults being likely to keeping all, or at least most teeth
for life. However, age-related risk factors render elder persons more susceptible
for rapid oral health deterioration, and consequently they often present worse
oral health compared to younger cohorts. Due to limited income, reduced mobil-
ity and a shift in priorities, many older adults have irregular access to oral health-
care and a lower uptake of dental services. Yet, preserving oral health and a
functional dentition is important for the general well-being. Beyond just prevent-
ing local pain, maintaining appropriate oral health reduces the risk of infection
and oral bacteria spreading to other organs, helps keeping adequate nutritional
intake, and maintains the appearance, thus fostering social interaction. Frequent
oral health examinations allow for prevention, and if necessary early interven-
tion, especially for oral cancer. As older patients consult with primary care pro-
viders more often than with dentists, it is strategic for primary care providers to
understand the importance of oral health for the well-being of older adults and
systematically screen for oral health problems during patients interviews and
physical examinations. This chapter describes how primary care providers can
perform quick and efficient oral health screenings for their patients, leading to a
decision about when a patient needs to be referred to a dentist.
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Learning Objectives
After reading this chapter, readers should be able to:

e Explain the significance of oral health for the general well-being of older adults.

e List oral health-related questions that might be used during an initial interview
with a patient.

e List oral-health examination tools that might be used for an initial oral-health
screening.

e Understand and perform an oral-health screening examination.

¢ Decide when to refer a patient to the dentist.

7.1 Introduction

Today’s older adults are keeping their teeth for longer, and edentulism has been
reduced decade after decade [1]. This is largely due to the spread of preventive oral
healthcare programs and advances in clinical dentistry [1, 2]. From the broad deter-
minants of oral health extensively analysed in Chap. 8, many age-related risk factors
render elder persons susceptible for rapid oral health deterioration (ROHD), [3]
which may include (1) poor general health conditions, including but not limited to
dementia, depression, diabetes and other chronic diseases, (2) functional impair-
ment including decreased manual dexterity, vision and sensory impairments; (3)
unfavorable socio-economic conditions, such as limited income, institutionaliza-
tion, limited access to dental services, inadequate oral health literacy and finally (4)
oral health conditions such as xerostomia, poor oral hygiene, gingival recession and
periodontal disease, caries and/or heavily restored dentition, as well as the presence
of removable dentures [3].

ROHD risk factors are the underlying cause for the poor oral health outcomes
that are usually reported for older adults’ cohorts as compared to their younger
counterparts [4]. Oral health outcomes are even poorer among the most dependent
and vulnerable groups of older adults, such as the institutionalized [5-8] and home-
bound [9]. Poor oral health conditions can have drastic consequences to the health
and general well-being of these populations [10, 11].

Caries and periodontal disease are the most common oral diseases, which can
provoke excruciating and incapacitating pain. For patients who are unable to reli-
ably report on pain, like those with severe dementia, unrecognized pain of oral ori-
gin can be the cause of changes in eating habits and aggressive behaviour [12].
Another consequence of untreated caries and periodontal disease is tooth loss. Tooth
loss can have negative repercussion on patients’ dietary habits, as chewing effi-
ciency is reduced, and food choices are restricted [13]. Furthermore, tooth loss can
also impact dental appearance and affect self-esteem and social interaction [14]. It
has also been associated to many systemic conditions, such as peripheral arterial
disease [15], cognitive decline [16—18] and even overall mortality [19].

Periodontal disease has also been consistently associated with prevalent systemic
conditions, such as type 2 diabetes mellitus, [11, 20] atherosclerosis, [21, 22] and
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aspiration pneumonia [11, 23]. Poor glycaemic control has consistently been associ-
ated with poorer periodontal disease outcomes, and vice versa, as treating periodon-
tal disease has proved to improve glycaemic control. This bi-directional relationship
led to a recommendation for physicians to increase their awareness of periodontal
disease and their implications to type 2 diabetes mellitus management [20].
Likewise, recommendations have been made to consider periodontal disease control
for reducing the risk of atherosclerosis [22] and aspiration pneumonia [23].

Poor oral health has also shown to be associated with a decline in quality of life,
having an impact on physical, psychological and social daily performance [24-28].

As explained above, older adults might present with poor oral health conditions
and this deteriorated oral health has shown to be associated with undesirable conse-
quences for systemic health and general well-being. Therefore, oral health screen-
ings and treatment should be considered as an important component of
multidisciplinary healthcare for older adults, as previously recommended [29].

Primary care providers, geriatricians and elderly care physicians, both in the
communities or long-term care facilities, have more frequent interactions with older
adults than dentists do. Consequently, these healthcare professionals play a critical
role in assessing and promoting oral healthcare for older adults [28]. This chapter
describes how primary care providers can render quick and efficient oral health
screenings for their patients, essentially leading to a decision about when a patient
needs to be referred to a dentist.

7.2 Patient Interview

It is widely known that obtaining a complete health history during medical inter-
view is critical to deliver appropriate healthcare for older adults [27]. A usual medi-
cal interview can also reveal many important risk factors for rapid oral health
deterioration, [3] and the most relevant risk factors can be outlined in “7 Ds”:
Dementia, Depression, Dexterity, Drugs, Diabetes, Demotivation and Diet [28].
Dementia is frequently associated with age and can lead to impaired oral healthcare-
related function [30]. Patients with dementia usually present with poor oral health
as compared to patients that are cognitively intact [31]. In the severe stages, they
may not be able to report oral pain and often develop combative behaviours to any
attempt for oral hygiene and care provision. Depression is another common disorder
among older adults that can have a negative impact on oral health as a result of self-
neglect, change in diet and avoidance of necessary oral healthcare [32, 33]. Manual
dexterity is often compromised as a result of diseases that are more prevalent among
older adults, including, but not limited to arthritis, Parkinson’s disease and stroke
[34]. Compromised manual dexterity has been associated with poor oral hygiene
and consequently poor oral health outcomes among older adults [35]. Polypharmacy
is often observed among older adults, and the use of multiple medications has been
associated with xerostomia, [36] which can have dramatic consequences for
patients’ oral health [37]. Consequences of dry mouth include higher risk of caries,
problems with dentures and diminished oral health-related quality of life [37]. Often
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medications contain sugar, which is another source of dental disease. Diabetes,
another common condition among older adults, has shown to be an important risk
factor for periodontal disease [20] and oral candidiasis [38]. Demotivation for per-
forming daily oral hygiene and cariogenic, sugary diet have also been associated
with poorer oral health outcomes among older adults [39].

Although the “7 Ds” provide a good mnemonic guide to help memorizing the
most important risk factors for rapid oral health deterioration, it is worth noticing
that other relevant risk factors can also be uncovered during the medical interview.
For example, xerostomia caused by continuous positive airway pressure (CPAP)
machines used for the treatment of chronic obstructive pulmonary disease or sec-
ondary to cancer treatment, but also reduced health literacy relying on caregivers for
oral hygiene routines. Moreover, apart from unhealthy dietary habits, smoking hab-
its and excessive alcohol intake are common risk factors for both general and
oral health.

Therefore, it is important to provide physicians with tools designed for a first
assessment of the risk of rapid oral health deterioration.

Considering that medical interview length increases significantly with age, a pre-
vious report [28] has suggested the inclusion of only six oral health-related ques-
tions to be applied during the medical interview for an initial oral health screening.

The first question is “Is there anything bothering you in your mouth?” If the
patient answers “yes” to this question, it is an indication that there is some oral
health-related problem, and the follow-up procedure is either doing an initial oral
health assessment and/or directly referring the patient to a dentist. If the patient
answers “no”, then there may, or may not be additional concerns, as some oral dis-
eases, even oral cancer, often remain subjectively unnoticed.

The second question is “Do you feel your mouth dry?” If the patient answers
“yes” to this question, it is an indication that the risk of rapid oral health deteriora-
tion might be higher due to decreased salivary flow, although sometimes the feel-
ing of a dry mouth is subjective, and not related to a measurable hyposalivation.
Nevertheless, in case of an affirmation to this question, the recommendation
includes reviewing the medical history for possible factors associated with xero-
stomia, checking the medication list for possible drugs reconciliation aiming to
reduce the xerostomic effect, considering therapies aiming at xerostomia mitiga-
tion, and doing an initial oral health assessment and/or referring the patient to a
dentist. It should also be kept in mind that even if the patient answers “no”,
hyposalivation may be present without subjective symptoms of dry mouth. More
detailed and validated questionnaires like the Xerostomia Inventory may be used
if the health practitioner suspects xerostomia based on the medical and medica-
tion history of the patient [40].

The third question is “Do you have natural teeth, dentures or both?”” The answer
to this question dictates how the next two questions should be formulated.

If the patient has some natural teeth, with or without partial dentures, the fourth
question would then be: “How often do you brush your teeth (and partial den-
tures)?” 1f the answer is less than once a day, patient should receive counselling
about appropriate daily oral hygiene, have an initial oral health assessment and/or
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be referred to a dentist. If the answer is once a day or more frequently, then the
provider should review oral care practices and tools and offer counselling. A detailed
description of current oral health prevention and promotion techniques is provided
in Chap. 8.

If the patient uses removable dentures, then the fourth question would be:
“How often do you brush your dentures and gums?” If the answer is less than
once a day, the patient should receive counselling about appropriate daily denture
hygiene, and the provider should perform an initial oral health assessment and/or
refer the patient to a dentist. If the answer is once a day or more frequently, then
the provider should check the denture and offer counselling if the dentures are
visibly soiled (Fig. 7.1). If the patient removes once a day the prosthesis for clean-
ing, but never scrubs the tongue and mucosa in the mouth, instructions to do so
should be provided. A detailed description of denture hygiene and maintenance
techniques is provided in Chap. 8.

The fifth question is only applicable to patients with remaining natural teeth: “Do
your gums bleed on brushing, when eating or even spontaneously?” If the patient
answers “yes” to this question, it is an indication that patient may present active
periodontal disease, and the follow-up procedure is either doing an initial oral health
assessment and/or immediately referring the patient to a dentist.

The last question is “Did you have a dental visit in the past 12 months?” If the
patient answers “‘yes”, and no other oral problem is reported or recorded during oral
examination, no follow-up dental appointment needs to be scheduled. If the answer
is “no”, it is an indication that patients have not followed a regular scheme of dental
visits, which increases the risk for rapid oral health deterioration, and the follow-up
procedure is either doing an initial oral health assessment and/or referring the
patient to a dentist.

These questions may provide useful guidance for an initial screening regarding
oral health for older adults. However, many patients in this population are unable to
report oral health problems in a reliable manner, especially dental caries, or even
more important oral cancer. Hence, it is important to notice that this interview does
not replace an initial oral health assessment, which is warranted for ALL frail older
adults and particularly those with cognitive problems.

Fig. 7.1 Visibly soiled
complete upper and lower
dentures from an
81-year-old
institutionalized patient
with dementia
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7.3 Oral Health Assessment

An initial oral health assessment should be a component of the overall physical
examination of older adults and can be added as part of the head, ears, eyes, nose
and throat (HEENT) examination, thus becoming a head, ears, eyes, nose, oral and
throat (HEENOT) examination [41]. By performing an initial oral health examina-
tion, primary care providers, geriatricians, elderly care physicians and other health-
care providers can contribute to their patients’ general well-being by allowing early
identification of oral health disorders and dysfunction, by providing appropriate
counselling, and also by seeking specialist advice for patients in need of oral health-
care through referral to a general dentist or specialist.

Many oral health screening tools have been developed to be used by non-dental
healthcare providers.

The Brief Oral Health Status Examination (BOHSE) was first published in 1995.
This tool was created to evaluate the oral health of nursing home residents by nurs-
ing home staff [42]. The BOHSE included an examination of the (1) lymph nodes,
(2) lips, (3) tongue, (4) oral mucosa (including cheeks, palate and floor of the
mouth), (5) gums between teeth and under dentures, (6) saliva, (7) teeth, (8) den-
tures, (9) pairs of teeth in chewing position and (10) oral cleanliness. Each of the ten
items receive a score (0 for normal, 1 for mild changes, 2 for severe changes) and
thus provide with a final score. In addition to the examination score, the BOHSE
also includes three questions: “Is the upper denture labeled?”; “Is the lower denture
labeled?”” and “Is your mouth comfortable?”

The Holistic and Reliable Oral Assessment Tool (THROAT) dates from 2001.
This tool was designed to be a reliable oral health assessment tool used by nurses in
their daily routine care [43]. It includes the examination of the lips, teeth, dentures,
gums, oral mucosa, palate, tongue, floor of the mouth, oral odour (smell) and saliva.
All assessed items are categorized and scored as normal (score = 0), mild (score = 1),
moderate (score = 2) or severe (score = 3). The THROAT proved reliable on indi-
vidual items scores and total score and presented appropriate reliability both intra-
and inter-examiners.

The Oral Health Assessment Tool (OHAT) was presented in 2008, [44] and is a sim-
plified version of the BOHSE. The OHAT includes the examination of eight items: lips,
tongue, gums and tissues, saliva, natural teeth, dentures, oral cleanliness and dental pain.
Similarly to the other two assessment instruments, OHAT items are scored O if healthy,
1 if it presents changes, and 2 if it is deemed unhealthy. It is interesting to note that the
OHAT will trigger an examination by a dentist if a score 1 or 2 is marked for any of the
listed categories. It also includes two other important action items: completing a person-
alized oral hygiene care plan and scheduling an appointment for reviewing the patient’s
oral health again. Free online training for healthcare providers for using the OHAT is
available at https://igec.uiowa.edu/gerialearning/geriatric-oral-health-training. New
user only need to register free of charge to gain access to the website’s content.

The oral health assessment instruments reported above are very useful tools to be
used by non-dental health professionals and have been validated as such [42—44].
The instruments also provide a score, which helps identifying the severity of oral
health conditions and need of referral for an in-depth examination.
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When examining patients’ oral cavities, primary care providers should be aware
of the most common oral health diseases: caries and periodontal disease (details in
Chap. 2). Both are chronic, infectious diseases and the latter affect the tooth attach-
ment apparatus, whereas the former affect tooth hard tissues. Advanced carious
lesions, are characterized by cavities in the tooth that are usually brown or black, as
it can be seen in Figs. 7.2 and 7.3. Periodontal disease is usually characterized by
red, inflamed, swollen gums that bleed easily (Fig. 7.4). In an advanced stage, peri-
odontal disease leads to gingival recession (long clinical crowns) and tooth dis-
placement, often visible by spaces in between teeth. Finally, the teeth become
mobile, first horizontally, and later even vertically. If caries or periodontal disease
are observed during an oral examination, a referral to a dentist is mandatory.

The oral tissues may also present various diseases, with the most common being
the candidiasis, a fungal infection which presents with white patches on the mucosa,
which may be wiped off with a gauze, exposing red mucosa without keratin layer.
Present frequently during the intake of antibiotics, but also radiotherapy in the head
and neck region, candidiasis may remain asymptomatic to the patient, but requires
treatment nevertheless. A healthy patient with a good oral hygiene, practically never
presents with a candidiasis in the mouth, and when dental biofilm or poorly cleaned

Fig.7.2 Active caries
lesion on the root surface
of an anterior tooth
(canine), covered by
plaque, in a 65-year-old
patient with severe
depression and generalized
anxiety disorder

Fig. 7.3 Caries lesion on
the coronal surface of a
posterior tooth (molar) in a
65-year-old patient with
severe depression and
generalized anxiety
disorder
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Fig.7.4 Periodontal
disease with swelling,
bleeding gums in a
78-year-old,
institutionalized patient
with dementia

prostheses are excluded as potential causes, an in-depth examination by the physi-
cian is indicated. Candida albicans, the fungus causing this mycositis, is present in
any oral cavity, but when its prevalence gets out of balance and presents clinical
symptoms, it is a serious warning sign for a challenged immune system. Another
inflammation often noticed in denture wearers is the so-called denture stomatitis,
where the denture base is mirrored on the underlying mucosa in red and swollen
tissues, with or without abundant biofilm present.

It is also important to be attentive to changes of the oral mucosa, as oral cancer
is common and more frequent among older adults as compared to younger groups
[45]. Oral cancer may be life-threatening and its therapies may have a negative
impact on patients’ quality of life, especially when radiotherapy is applied to the
head and neck region. It is crucial to know that the earlier the diagnosis is done the
better the prognosis is [46]. Important pre-malignant alterations of the oral mucosa
include both white and red spots. Oral cancer usually present with the following
signs and symptoms:

* Loss of surface integrity (ulceration/exophytic tissues)
e Loss of shiny tissue surface

e Induration (hard tissues on palpation)

e Atypic vascularization

e No pain

If an ulcer does not heal in a two-week period, it requires further examination and
a dentist should be contacted as soon as possible (Fig. 7.5). Please bear in mind that
patients subjectively often do not notice oral cancers, as they do not necessarily pro-
voke pain. Some patients present only when the swelling becomes visible extra-orally,
the denture does not fit anymore, or oral functions like eating, breathing or swallowing
are impaired. Screening the oral cavity and the pharynx (have the patient say A) are
hence a mandatory part of any oral screening examination. Please also bear in mind
that more than half of the malignant tumors are located UNDER the tongue, so the
tongue needs to be physically lifted with a spatula or a gauze for a thorough inspection.

A removable prosthesis also needs attention during an oral screening procedure.
A well-functioning denture should be retentive while wide mouth opening and
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Fig. 7.5 Oral cancer
(Photo courtesy of Dr. Ana
Lia Anbinder, ICT-
UNESP, Brazil)

speech and does not displace when loaded with a finger in the molar area. It should
sit firmly on the underlying tissues and be well adapted so that no food-stuff gets
trapped underneath. The denture body should be pink and not discoloured or cov-
ered with calculus, biofilm or food debris. All borders should be smooth without
cutting edges which may cause irritation fibromas or injury to the lips or cheeks.
Missing parts or cracks and fissures could easily be repaired by the dentist. The
atrophy of the alveolar ridges is continuous over the life-time, so dentures need
from time to time a reline to fill the space that is appearing under the denture base
and the underlying tissues. The need for a reline is indicated by food, being trapped
under the dentures, a poor or decreasing denture retention or an instability during
chewing. Sometimes, the incisor teeth “disappear” and are barely visible due to the
ridge atrophy. Partial dentures, which rely on natural abutment teeth for retention
via various mechanisms, mostly chrome clasps, should also be inspected for integ-
rity and adaptation. Most common problems relate to broken or poorly adapted
clasps, or metal connector parts cutting into the tissues. For partial dentures, repairs
are often complex and a new denture may be the most straightforward solution.

Last but not least, an oral screening examination should be complemented by a
simple chewing test. Various methods have been described in the literature, with the
most simple being the two-colour mixing test [47, 48]. Here, two strips of differ-
ently coloured gum are chewed for 20 strokes, and the degree of colour mixture may
be evaluated by simple visual assessment with reference to a scoring scale from 1 to
5, or, for further precision, an electronical analysis of the degree of colour mixture.
This test allows a diagnosis beyond the presence of natural or prosthodontic teeth,
analysing the oral chewing function as such. A poor chewing efficiency may not
only indicate the need for a dental restoration, but also reveal neurological disorders
like Parkinson’s, Dementia or Stroke. Chewing is a beneficial activity at any age,
training the chewing muscles [49] and oxygenizing the blood flow to the brain [50].
Hence, no elderly person should be prescribed mixed food when a simple dental
treatment could restore the chewing function. Eating is often one of the last plea-
sures in old age, and an appetizingly presented un-mixed meal fosters the patient’s
appetite, caloric intake and the pleasures of eating in company of friends and family.

A summary of the oral health assessment procedures, including interview and
oral examination, can be seen as flowchart in Figs. 7.6 and 7.7
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Case 7.1
Case 7.1 reports on 77-year-old man presenting with early signs of dementia
at the patient’s initial appointment at the memory clinic.

This 77-year-old man with early signs of dementia came to his initial
appointment in the memory clinic. The patient is a current smoker (10+ ciga-
rettes a day), had a stroke 4 years ago, and has hypertension, sinusitis,
obstructive sleep apnea (uses CPAP), benign prostate hypertrophy, seizures,
bladder dysfunction and is allergic to penicillin, sulpha drugs and codeine.
Patient current medication list includes albuterol, finasteride, fluticasone,
gabapentin, hydrochlorothiazide, Lisinopril and vitamins.

When asked if there is anything bothering him in his mouth, he answered
that “the gums hurt badly when I brush”, he also said he feels his mouth dry
at night due to CPAP use, and reported having his natural teeth and no den-
tures, as well as brushing his teeth less than once a day (“because it hurts”).
He was not able to recall his last dental visit, but his wife said it was more
than 2 years ago.

Considering his answers to the oral health part of the interview, the pri-
mary care provider decided performing an oral health assessment by visual
inspection. Upon examination, there was visible plaque over the tooth (Fig.
7.8) and bleeding gums. Patient was referred to a dentist and diagnosed with
severe, advanced periodontitis. As multiple teeth presented with high mobility
and were at risk of being aspirated, extraction of all remaining teeth and fab-
rication of complete upper and lower dentures were the treatments of choice.
Patient was instructed that dentures should be removed at night, which helps
mitigating the dry mouth sensation caused by the CPAP machine use. Primary
care provider assessment and referral was critical in this case, allowing the
dentist to fabricate new dentures in an earlier stage of dementia, when patients
are still able to go through the necessary dental treatment appointments and
adapt to dentures.

Fig.7.8 Case 7.1
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Case 7.2
Case 7.2 reports on a 79-year-old patient with moderate dry mouth and the
consequences of dry mouth to his teeth.

This 79-year-old patient presented to an initial visit to a new primary care
provider. Patient health history reveled that he was a former smoker, who have
smoked for 20+ years, but have stopped 33 years ago. Patient drinks alcohol
daily (1-2 drink/day) and has hypertension, urinary incontinence, multiple
sclerosis, diabetes (last AIC was 7.5), hypothyroidism and depression. No
known drug allergies. Patient’s medication list includes hydrochlorothiazide,
metformin, omeprazole, terazosin, warfarin, glipizide, levothyroxine,
Lisinopril, oxybutynin, atorvastatin, finasteride, metoprolol and sertraline.

When asked if there is anything bothering him in his mouth, he answered
that he feels his “mouth pretty dry”. He also reported having his natural teeth
and wearing partial dentures, and brushing both teeth and dentures twice a
day. His last dental visit was “a while ago, but certainly much more than one
year”. Considering these answers, the primary care provider decided pro-
ceeding with using the Oral Health Assessment Tool (OHAT) for an oral
health assessment. As the patient presented with fissured, dry tongue that is
characteristic of a patient with dry mouth, and root tips and root caries were
also present (Fig. 7.9), the OHAT scores were marked as 2 (unhealthy) for the
saliva and natural teeth items. Therefore, the OHAT triggered an exam by a
dentist and the patient was referred to an oral healthcare provider.

At the dentist, patient received the dental treatment he needed, and saliva
substitutes and dietary orientation (like avoiding alcohol) to help alleviating
his dry mouth symptoms. After discussing patient’s medication list with the
pharmacist and primary care provider, the medication list was reconciled
and, among other changes, oxybutynin was replaced by tolterodine tartrate
and dry mouth was greatly reduced, and the patient was then able to have a
more diversified diet, contributing to his diabetes control.

Fig.7.9 Case 7.2
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Case7.3
Case 7.3 shows the consequence of constant sugar intake and inappropriate
oral hygiene in a 70-year-old patient.

This 70-year-old patient presented to an initial appointment to a new pri-
mary care provider. Patient’s health history included hypertension and arthri-
tis with a total hip replacement 3 in the late 1950s and donated a kidney
17 years ago. Patient reported taking cefazolin, cyclobenzaprine, metoprolol,
morphine, omeprazole, ondansetron, promethazine and hydromorphone.

When asked if there is anything bothering him in his mouth, he answered
that he feels “some sharp edges on his top teeth that bother his tongue”. He
reported not feeling his mouth dry, having his own teeth and no dentures,
brushing his teeth “once in a while, as there is not much left” and not seeing
a dentist in the last 5 years. These answers triggered an oral health assess-
ment, and the primary care provider decided using the Oral Health Assessment
Tool (OHAT) for assessing patient’s oral health. The OHAT score for natural
teeth was marked as 2 (unhealthy) due to the presence of multiple root tips
and decay (Fig. 7.10). The primary care provider was surprised with the
absence of enough teeth to chew and asked how was the patient’s diet, and the
patient said it have not changed much, as he usually eats sugary snacks
throughout the day.

Therefore, the patient was referred to a dentist and almost all remaining
tooth structures presented with an osteolytic infection lesions around their
root apexes. Patient had all remaining teeth extracted and complete upper
and lower dentures fabricated. Patient also received dietary counselling and
improved his dietary habits.

Fig.7.10 Case 7.3
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7.4 Conclusion

Oral health promotion can improve systemic health and well-being among frail
older adults. As primary care providers have more frequent encounters with older
adults, they can play an important role on increasing awareness of the importance of
oral health among patients and caregivers, as well as help promoting appropriate
oral healthcare routines and healthy habits. Primary care providers can provide a
quick and efficient oral health screening for their older patients, and then decide
about when a patient needs to be referred to a dentist.
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Older adults have worse oral health compared to their younger counterparts,
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8.1 Barriers to Good Oral Health, Oral Hygiene, and Dental
Attendance in Older Adults

In order to improve the oral health of older adults and to integrate oral healthcare
into general healthcare, it is important to know why older adults have worse oral
health compared to their younger counterparts, especially when they become frail
or care dependent. The answer to this question can be found within the broader
determinants of (oral) health because many of these determinants impede us to
achieve the improvements we aim for if we do not address them. Once we have a
clear overview of these determinants, interventions to improve oral health can be
designed taking into account that each intervention needs to be adapted to the bar-
riers that apply to the specific situation where the intervention will take place. The
determinants can be found on several levels and grouped as structural determi-
nants, commercial determinants, intermediate determinants, and proximal determi-
nants (Fig. 8.1). The following overview of determinants focusses especially on
older adults and does not cover the whole spectrum but is meant to give a better
understanding of the complexity of the problem of poor oral health among
older adults.

8.1.1 Structural Determinants

Structural determinants include all the social and political mechanisms that gener-
ate, reinforce, and maintain social hierarchies and influence the socio-economic
status of individuals within societies including macro-economic policy, educational
systems, labour markets, fiscal policy, and welfare and health systems [1, 2]. This is
well reflected in the example of sick people becoming poor in many countries all
over the world due to the lack of a social safety net and welfare support. This is also
the case for many care-dependent older adults. Moreover, in older adults we observe
the endpoint of a possibly cumulative negative effect along the life course of these
structural determinants resulting in a very diverse group within the overall popula-
tion in terms of social position and living circumstances. The way healthcare sys-
tems adapt in order to cope with the ageing society has a potentially high impact on
the (oral) health of older citizens. For example, the effect of current trends such as
“ageing in place” and the expectation towards older adults to take a more proactive
role in the management of their care dependency are still unclear and require good
monitoring. Trade policies and globalisation can influence the traditional food
intake of older adults and often introduce more sugar-containing foods. It is the
responsibility of national policy makers and professional organisations to take
action at this level. The professional organisations that can play a role are very
diverse as they often represent people working around the same common risk fac-
tors. Examples of health policy actions to improve the oral health of older adults are
given in Chap. 1.
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8.1.2 Intermediate Determinants

Socio-economic position influences health through the circumstances in which peo-
ple live, work, and age, and their risks for disease. These more specific intermediary
factors include neighbourhood, housing conditions, social capital, psychosocial fac-
tors and social support, and access to healthcare.

8.1.2.1 Socio-Economic Status and Social Network

In older adults, low income and educational level are associated with poorer oral
health (more caries, more edentulousness, less restorative treatment, and more
removable dentures) and less frequent dental visits. They are life-long and better
predictors than care dependency or age [3]. In case of many comorbidities, frequent
hospitalisations, or admission to a nursing home, it can become difficult to pay all
the medical costs and then there is no room for dental treatment. Having a broad
social network and being married (versus single) has a positive effect on regular
dental attendance and oral health [3]. Social capital (participation in social activi-
ties, volunteering) is also associated with good subjective oral health [4]. The social
condition (i.e. education, marital status, social network, work status, gender, origin)
while being young is a predictor of oral health as an older adult, irrespective of the
social condition at old age [5]. The oral health gains during childhood have a posi-
tive effect throughout life. This, together with the cumulative character of oral dis-
eases, is why a life-course approach is so important. Nevertheless, prevention
strategies need to be present in and adapted to all age groups.

8.1.2.2 Environmental Setting

Ageing in a rural environment and/or with limited access to public transport can
become a major barrier to access to dental care. If the living environment of an older
adult changes from home to a nursing home, this has further negative impacts on
oral health. First, many residents stop having dental visits. However, this figure
changes from one country to another and might depend on the regulations and
healthcare systems that are established especially for older adults. Second, many
barriers have been reported at the level of the nursing homes contributing to poor
oral health such as the absence of an oral healthcare policy, a lack of support for oral
health from the care home management, a lack of adequate materials for daily oral
hygiene, and a lack of care staff. Within the nursing homes, it is often not clear who
is responsible for the oral healthcare of the residents [6—8].

8.1.2.3 Barriers Perceived by (Informal) Caregivers

In older adults with a high level of care dependency, it becomes necessary for (infor-
mal) caregivers to help with and eventually take over the daily oral hygiene routine.
It is obvious that the barriers perceived by these caregivers have an important impact
on the older adult’s oral hygiene and therefore the progression of oral pathology.
Two recent systematic reviews have given an overview of these barriers in a nursing
home setting [8, 9]. The most important barriers are responsive behaviour of the
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residents, a lack of knowledge and skills, a negative attitude, and time pressure
among the care staff.

8.1.2.4 Gender

Men have worse oral health with more caries, more residual roots, and a lower
restorative index, but women are more often edentulous despite having similar oral
hygiene. The differences are probably the result of the irregular dental attendance of
men compared to women.

8.1.2.5 Determinants Related to the Healthcare System

To make healthcare systems work optimally, they should meet some basic condi-
tions: they must be accessible, acceptable, available, and of good quality [10]. We
observe that current healthcare systems cannot always guarantee these basic condi-
tions because they do not adapt to the various vulnerable groups in society such as
the frail and care-dependent older adults.

Accessibility

One of the main barriers for older adults to visit the regular dentist is transport to
the dental office. More than 75% of the frail and care-dependent older adults must
appeal to a family member, acquaintance, or caregiver to go to the dentist [11].
Once arrived at the dental office, the environment is often not adapted to their
needs in terms of wheelchair accessibility, adapted lighting, font of input forms,
etc. For those not able to access a dental office, domiciliary dental care may not be
available. In addition to physical accessibility, there is also financial accessibility.
In many countries, oral health is not covered by government schemes or compul-
sory insurance, which increases the level of unmet dental needs. The costs for basic
medical care and support are often extremely expensive that there is little left over
for “extras” such as oral care. Moreover, incapacitated older adults often depend on
the will of the family to invest in oral care. In some countries, dental professionals
also experience financial barriers limiting access to care. They receive little or no
extra fees for the often time-consuming home treatments and the extra administra-
tion that is often associated with care for the elderly. In some countries, working
with a fee-for-service system, like Belgium, there is also no fee for primary preven-
tion in persons over a certain age. The accessibility of care is also determined by a
lack of self-confidence and knowledge among dental professionals to treat medi-
cally complex elderly people [8, 12, 13]. Older persons also often have difficulties
finding the appropriate information about oral care due to a lack of access to the
internet [14].

Acceptability

Oral healthcare provision and organisation should also be acceptable to older adults
from an ethical and cultural perspective. Every generation has its norms, values, and
beliefs. What is important for an older adult related to healthcare is not necessarily
the same as for a younger person. Therefore, the perspective of the older person
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himself must always be considered, without overlooking the diversity within this
group. For example, older care-dependent people with an immigration background
may not be very familiar with the existing healthcare system, while healthcare sys-
tems are often not flexible enough to adapt to their specific needs related to cultural
and religious habits, and this can create additional challenges within, for example,
nursing home environments.

Availability

In some countries or regions within countries, there is a shortage of oral care profes-
sionals to meet the needs of the population. For older adults, this shortage is even
more pronounced because it is not only the number of oral care professionals that is
important but also the discipline in which they acquire extra knowledge and that is
where the shoe pinches. There is an imbalance between the number of older persons
with specific care needs and the number of oral care professionals with specific
knowledge and expertise in geriatric oral care. Moreover, products and services are
also not always available, for example, the availability of mobile oral care at home
or toothpaste with a higher concentration of fluoride to meet the older adults’ needs.

Good Quality

Despite the fact that we are able to provide good quality treatment for the majority
of the population, quality is sometimes lost due to the circumstances under which
oral care professionals have to work when they perform home visits. Often, the
desired treatment results are not achieved because the treatment time must remain
short and the older person cannot be well positioned. The current mobile dental
equipment also often fails to provide sufficient comfort to both the patient and the
care provider.

8.1.2.6 Psychosocial Factors

Among older adults there are strong links between psychological state, social con-
ditions, and biological health. This is also called the geriatric triad. The direct and
indirect confrontation many older adults experience with care dependency and
death make them vulnerable for psychological problems with possibly an important
impact on their health-related behaviours if the social conditions are suboptimal.
For example, if within a couple of older adults one of the partners dies, the remain-
ing person grieves and can become depressed. This can influence the brushing fre-
quency. Moreover, if the person who died was the one with cooking skills within the
couple, this impacts the quality of food intake with a possible increase of processed
and sugary foods.

8.1.3 Proximal Determinants

The proximal determinants include the behaviours and biological factors that can
impact on (oral) health. In general, the biomedical approach to prevention prevails,
and therefore these determinants are the most well known and unfortunately often
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the only ones addressed in healthcare policies under the form of clinical preventive
interventions and chair-side oral health advice. Traditionally, the proximal determi-
nants are addressed by oral healthcare professionals but within the context of a
multidisciplinary approach of frail and care-dependent older adults, a shortage of
oral healthcare staff on different levels, and access to care, we should aim more and
more for other (healthcare) professionals to address these determinants. Moreover,
these determinants are often common risk factors for other chronic diseases, and
therefore they can be easily approached by other professionals.

8.1.3.1 Age

Due to the cumulative nature of caries and periodontitis, the oral status of per-
sons becomes worse with ageing: older adults are more affected by tooth loss and
have more extended restorations than their younger counterparts. The ageing
mouth is also more prone to new oral pathology and reduced functioning due to
various changes with increasing age (more details on the ageing mouth in
Chap. 2).

8.1.3.2 Frailty and Care Dependency

The oral health of older adults deteriorates as they become frail and care depen-
dent. The deterioration is seen with both physical and cognitive decline and irre-
spective of being community-dwelling or institutionalised, and is related to the
decreased ability to perform adequate oral hygiene. Therefore, if someone else
takes over the daily oral care, it has a mediating effect. Moreover, if the cumula-
tive burden of comorbidity becomes too high, older adults can reach a tipping
point where oral care loses priority, and motivation for daily oral hygiene is lost.
The risk for non-regular dental attendance is also higher in frail and care-depen-
dent older adults.

8.1.3.3 Dry Mouth

Saliva plays a key role in maintaining good oral health and function. It moistens
the oral cavity to facilitate speaking, swallowing, mastication, and the formation
of a food bolus. Saliva protects teeth against caries, attrition, abrasion, and ero-
sion and also protects the oral, pharyngeal, and oesophageal mucosa. Moreover, it
contains many antibacterial, antiviral, and antifungal agents with a positive effect
on the oral microbial flora, and it facilitates the healing of oral wounds. Saliva is
also essential for the ability to taste and smell and contributes to the digestion of
food [15]. Dry mouth comprises both the objective observation of a reduced sali-
vary flow (salivary gland hypofunction or SGH) and the subjective feeling of dry
mouth (xerostomia). SGH and xerostomia are closely related, and xerostomia is
the primary symptom of SGH. The average daily flow of whole saliva varies in
healthy persons between 0.5 and 1.5 L. When the daily flow is reduced by more
than 50% of the normal flow, we consider SGH. In frail community-dwelling
older adults, 15-23% have SGH and 17-40% have xerostomia. In institutionalised
older adults, the prevalence of SGH is similar but the prevalence of xerostomia
ranges between 20 and 72% [16]. The reduction in salivary flow between meals
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mainly affects the progression of oral pathology [17]. The most important cause
of dry mouth in older adults is polypharmacy (details in Chap. 4). Not only the
number but also the type of medications have an influence. Half of the medica-
tions taken by nursing home residents potentially have a hyposalivatory effect,
and when a person takes more than three different medications, a negative clinical
impact can be expected [18, 19]. The clinical symptoms of hyposalivation are [1]
functional alterations in chewing, swallowing, speaking, and flavour; [2] increased
susceptibility for caries, gingivitis, periodontitis, oropharyngeal infections, hali-
tosis, ulcers, and dental plaque formation; [3] morphological changes such as dry
lips, pale and cracked oral mucosa, and atrophy and erythema on the back of the
tongue; and [4] other manifestations such as pain and difficulty to wear a remov-
able denture [20].

8.1.3.4 Oral Status

The oral status can be a risk factor for further deterioration. In case of a large amount
of fixed restorations, gingival recessions, or partial dentures, it becomes difficult to
maintain optimal oral hygiene [21, 22]. Moreover, the oral status is one of the most
important predictors of regular dental attendance. Older adults with natural teeth

maintain their dental visits compared to edentulous persons with or without remov-
able dentures [23, 24].

8.1.3.5 Oral Health Behaviour and Health Literacy

The brushing frequency of older adults is lower compared to younger persons,
especially when becoming frail and care dependent [25, 26]. The current genera-
tion of older adults has different views and beliefs on oral health than future
generations and often considers bad oral health as part of the ageing process. The
degree of importance persons attach to their oral health is one of the best predic-
tors of dental care utilisation at old age. A lack of oral health knowledge among
older adults together with negative attitudes results in a low perceived need com-
pared to the objective treatment need [27]. The health literacy of older adults can
be influenced in a negative way by difficulties to access and process the correct
information (reading medication instructions, process chair-side information
about prevention, access to the internet, etc.), and this can lead to irregular dental
visits and worse oral health [28, 29].

8.1.3.6 Nutrition

Food patterns are important in the development of carious lesions. Frequent
intake of carbohydrates (sugars and starches) increases the incidence of caries.
Starches can be especially cariogenic because they become highly retentive once
they are in the mouth [30]. In general, older adults present a healthier food pat-
tern compared to younger persons, and most of them preserve an efficient swal-
lowing function. They can also easily compensate for age-related changes that
influence chewing by raising the number of chewing cycles [31, 32]. However,
the taste perception and even more smell are reduced. Tongue coating and remov-
able dentures can cover part of the taste buttons and further negatively impact
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taste perception. As a consequence, older adults add more sugar and salt to their
meals [33]. Many older adults have lost several teeth or are edentulous. This can
cause chewing problems, and the avoidance of certain hard foods creates a pref-
erence for a soft diet rich in carbohydrates. Around half of the institutionalised
older adults receive a diet with a modified texture due to dysphagia, but also due
to chewing difficulties. As such, poor oral health can become a risk factor for
malnutrition [34, 35]. Furthermore, institutionalised elders’ nutritional intake
contains more extrinsic sugars and carbohydrates and less fibres compared to
home-dwelling elders [36, 37]. Moreover, the impact of sugar and carbohydrates
increases in combination with hyposalivation and/or swallowing problems due to
a reduced clearance of the mouth.

8.1.3.7 Smoking and Alcohol

Lifestyle factors, like smoking and alcohol, can have negative oral consequences in
older adults, especially after a life-long accumulation process. As a consequence,
oral cancer and edentulousness are relatively frequent among this group. Due to the
survival of the fittest, smoking and alcohol problems are less frequently seen among
the oldest old persons.

8.1.4 Commercial Determinants

Older adults are vulnerable to the influence of industry and often make food choices
that are not the healthiest ones. In the area of oral health, the tactics used by the
sugar industry are a major concern. There is a whole food industry focussed on care-
dependent older adults, producing dietary supplements for people at risk for under-
and malnutrition. These dietary supplements have the potential to be cariogenic and
put older adults at risk for dental caries [38].

8.2  C(linical Prevention of Oral Pathology

The clinical prevention of oral health focusses on the above-mentioned proximal
determinants of oral health and is something that requires our daily attention.
Therefore, they can be best addressed by (informal) caregivers and other profession-
als involved in the daily care and functioning of older adults or in regular visitations
(e.g. once a week) to provide care and support to patients with chronic conditions.

8.2.1 Nutrition

Nutritional intake and dietary habits are the most important factors to maintain
good oral health. Therefore, all professionals involved in the daily food choice
and preparation for frail and care-dependent adults can contribute substantially to
their oral health. For dental caries, the story is straightforward: dental caries
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Table 8.1 Nutritional intake and dietary habits in relation to caries

Increased risk for caries

* Sugar-sweetened drinks such as soda, fruit juices, energy drinks, sweetened tea and coffee

» Sucrose, glucose, fructose, lactose, maltose, and starches that are added (e.g. cookies, cake)
or are naturally present in food

» Sticky and retentive foods such as dried fruits and caramel

e Slowly dissolving candies such as lollipops

* Very frequent intake of food or sipping sugar-sweetened drinks for a prolonged time

Decreased risk for caries

* Fresh fruits and vegetables

*  Whole-grain and low-sugar bread, pasta, rice, and cereals

* Water, milk, and tea without sugar

* Proteins like unprocessed meat, cheese, fish, legumes, and eggs

* Sugar-free chewing gum and candies

* Leave at least 2 h between meals and limit the number of meals to 5

cannot develop without the presence of liquid or solid dietary fermentable carbo-
hydrates such as sucrose, glucose, fructose, lactose, maltose, and starch, even in
the absence of good oral hygiene (Table 8.1). The exposed dentine and root sur-
faces in an older adult’s mouth are even more susceptible to caries because they
start demineralising at a higher critical pH compared to enamel. Therefore, even
complex carbohydrates found in whole foods such as potatoes, rice, cereals, and
bread contribute to the caries process in older adults. To avoid dental caries, the
amount of sugar should be less than 5% of the daily energy intake. The effects of
carbohydrates will differ from one person or tooth to another and will depend on
dietary habits, saliva, presence of fluoride, and the composition of the oral bio-
film. Also the texture of the food is important and can become very relevant in
case of texture modifications due to swallowing problems; sticky and slowly dis-
solving foods should be avoided.

The relationship between nutrition and the onset of periodontal conditions is
more complex as periodontitis is not only influenced by malnutrition but also by
other factors such as genetics, tobacco smoking, and oral hygiene. Nevertheless,
good nutrition with respect to both macro- and micronutrients can contribute to
optimal periodontal health. Research has shown that vitamin C, D, and B, defi-
ciencies adversely impact periodontal health, and periodontal health can be consid-
ered as a sensitive marker for poor nutritional status. At the level of macronutrients,
a diet with a lot of sugar and other carbohydrates does not only lead to caries but
also increases the risk for gingival bleeding. Moreover, high intake of poly-
unsaturated fats and insufficient protein intake contribute to poor periodontal
health [39].

The teeth should be further protected from dental erosion by limiting acidic
foods and drinks and carbonated beverages between meals and by rinsing the mouth
with plenty of water after their consumption. Moreover, as tooth loss and denture
wearing deteriorate chewing efficiency and ability, individuals with severe tooth
loss and denture wearers should receive appropriate dietary advice and food prepa-
ration counselling to improve nutritional intake.
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More information about the relationship between oral health and (mal)nutrition
can be found in Chap. 5.

8.2.2 Tobacco Smoking

Smoking among older adults has been identified as a critical geriatric health issue
and is considered a major threat to the health and vitality of older people. Tobacco
smoking poses substantial health risks at any age but is particularly dangerous for
older adults as their already weakened host immune system becomes further sup-
pressed, and they are already at heightened risk of cardiovascular disease, respira-
tory conditions, and cancer. The risk of oral disease increases as well in older
smokers, especially after a life-long smoking habit, and is associated with oral can-
cer, periodontal disease, tooth loss, dental caries, and precancerous conditions.
Furthermore, smoking has been associated with discoloration of teeth, restorations
and dentures, altered taste and smell sensations, black hairy tongue, candidiasis,
healing problems after tooth extractions, and bad breath (halitosis).

Smoking cessation is beneficial regardless of age and is important in older
smokers because of the increased duration of exposure. The first effects of smok-
ing cessation appear as early as 20 min after quitting. Within 3 months, the blood
circulation and lung function start becoming normal, and the risk for coronary
heart disease and cancer is reduced by 50% after 1 and 5 years, respectively.
Moreover, improvements in already existing smoking-related pulmonary condi-
tions such as chronic obstructive pulmonary disease (COPD) are apparent, as well
as reduced mortality.

In 2008, the WHO identified six evidence-based tobacco control measures for
reducing tobacco consumption worldwide (https://www.who.int/tobacco/mpower/
en/). They are known under the acronym “MPOWER”’:

e Monitor tobacco use and prevention policies

e Protect people from tobacco smoke

e Offer help to quit tobacco use

e Warn people about the dangers of tobacco

* Enforce bans on tobacco advertising, promotion, and sponsorship
* Raise taxes on tobacco

For personal patient advice on smoking cessation, the “SAs” approach has been
suggested and this can be used by any professional involved in any aspect of the
overall health and well-being of older adults [40]. The “5As” are ask, advise, assess,
assist, and arrange follow-up for the patient. The first “A”, involves questioning the
patient on the smoking habit (duration, intensity, previous attempts of quitting, and
willingness to quit). The second “A” includes advice on cessation and explaining
the health benefits after cessation. The third “A” assesses the level of nicotine
dependence making use of the “Heaviness of Smoking Index” and “the Fagerstrom
test for Nicotine Dependence” and also assesses the patient’s motivation by identi-
fying the type of smoker: (1) contented smoker (no wish to stop smoking); (2) the
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concerned smoker (no wish to quit immediately, but might do so within the next
6 months); and (3) a smoker preparing to stop with a wish to quit within a month.
The fourth “A” assists the patient in quitting through family and pharmaceutical
support. Finally, the fifth “A” involves following up with the patient to monitor their
progress over a period of time (at 1 week, 1, 3, 6, and 12 months).

Smoking cessation programmes are as successful in older adults as in younger
smokers, especially if they are tailored to them. Experiencing smoking-related
health problems can also become driving forces for adopting cessation advice. More
intensive and multimodal programmes delivered face-to-face, involving pharmaco-
therapy and behavioural interventions with rigorous methodology (e.g. with bio-
chemical verification of cessation), and strict implementation are the preferred
designs and often result in the best outcomes [41-43].

8.2.3 The Oral Biofilm

Daily oral hygiene to remove the oral biofilm or plaque is another key element to
promote good oral health. This can become a very challenging task for frail and
care-dependent older adults. Therefore, a third party is often needed to support, help
with, or completely take over the performance of daily oral hygiene. The non-dental
healthcare provider should be aware of the indicated procedures in order to educate
the patients and their caregivers accordingly, when a dental professional is not
available.

8.2.3.1 Natural Teeth, Implants, and Fixed Restorations
The best way to remove the biofilm from natural teeth, implants, and fixed restora-
tions is by using a toothbrush in combination with fluoridated toothpaste.

The Toothbrush

Make sure the toothbrush is adapted to the needs of the older adult. In general, a
toothbrush with soft round-ended nylon bristles is preferred and the brush head
should be small to medium in size. A small head makes it easier to access hard-
to-reach places in the mouth due to reduced opening of the mouth or miss-
ing teeth.

For some older adults, it is difficult to hold the toothbrush and you could try to
adapt the toothbrush by making the handle bigger (e.g. foam tube or ergonomic
grip; Fig. 8.2), make the toothbrush easier to hold (e.g. use a rubber band or utensil
holder to attach the toothbrush to the hand; Fig. 8.3), or use a different toothbrush
especially designed for people with difficulties to hold the brush (Fig. 8.4). For
other older adults, it is difficult to brush due to reduced mobility of the wrist, they
forget to brush all sides of the teeth, or they only open the mouth during a limited
amount of time. In these situations, a three-headed toothbrush can be a good alterna-
tive as it brushes all surfaces of the tooth simultaneously (Fig. 8.5).
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Fig.8.2 How to adapt the
handle of the toothbrush.
(National Institute of
Dental and Craniofacial
Research; Tepe ©)

Fig. 8.3 How the make
the toothbrush easier to
hold. (National Institute of
Dental and Craniofacial
Research)

Fig. 8.4 Example of a
specially designed
toothbrush. (Piksters,
Erskine oral care ©)

Fig. 8.5 Three-headed
toothbrush. (Dr.
Barman’s ©)
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Fig. 8.6 Examples of
different phases of
worn-out toothbrushes.
Only the first toothbrush
from the left is suitable for
brushing. (Community
Dentistry and Oral Public
Health, Dental School,
Ghent University,
Belgium ©)

Powered toothbrushes may give better results in removing plaque compared to a
manual toothbrush, but they are not compulsory to achieve adequate oral hygiene.
The powered toothbrushes with oscillating-rotating heads (rotating in two direc-
tions) are preferred. They can be especially helpful in cases of reduced dexterity,
many hard-to-reach places (small head), and when daily oral hygiene is taken over
by a third party. Nevertheless, be careful when introducing an electric toothbrush in
older adults with cognitive decline. They might have difficulties to use the tooth-
brush correctly, and the sounds and vibrations could scare them and provoke resis-
tant behaviour.

The toothbrush should be replaced every 3 months or even earlier if it looks
worn out (Fig. 8.6). An easy to apply trick for older adults is to change the
toothbrush every first day of a new season (e.g. first day of spring).

The Toothpaste

When choosing a toothpaste, make sure it contains at least 13501500 ppm of fluo-
ride. Try to look for a toothpaste with a mild flavour or one the patient is used to.
Some persons do not like the strong mint taste, and this can provoke responsive
behaviour. If the older adult has swallowing problems or if you are taking over oral
hygiene and want to have a good view of what you are doing in the mouth, you
should avoid toothpastes containing sodium lauryl sulphate (SLES). SLES is a
foaming agent in many commercial toothpastes, and by avoiding it you will have
better visibility and avoid the constant spitting and swallowing during brushing. You
need to adapt the amount of toothpaste according to the number of teeth in the
mouth. For a full set of 28-32 teeth, you need 1 cm of toothpaste, but on many occa-
sions you only need a pea-sized amount or even less, as many older adults have lost
some of their teeth (Fig. 8.7).

Different Degrees of Support During Brushing

Brushing the teeth requires a lot of cognitive skills and a good manual dexterity.
Therefore, many older adults struggle with one or more steps within the whole pro-
cess. It is important that they remain as independent as possible and are only offered
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Fig. 8.7 Use a soft T
toothbrush with an
adequate amount of

e

toothpaste in accordance to -
the number of remaining i / " . \\\GT'Q .

teeth. For 28-32 teeth, adddddnl Tl \\\\‘ &
1 ¢cm of toothpaste is IRTTRUENL N

enough. (Special Needs in
Oral Health,
Gerodontology, Oral
Health Sciences, Ghent
University ©)

help where and when needed. When the task is completely taken away from them in
an abrupt way, it might generate resistant behaviour or low self-esteem. In the first
stage of care dependency, you might only need to remind the patients to brush the
teeth and encourage them to brush long enough. Little by little you can take over
some of the tasks (e.g. opening and closing the toothpaste, perform interdental
cleaning after the person has brushed with the normal toothbrush). In case of severe
dementia, the whole process will be taken over. Occupational therapists can be very
helpful to maintain or even improve the skills needed to adequately brush the teeth
and can integrate tooth brushing in the ADL training (activities of daily living).

How to Position the Older Adult and Myself in Case | Give Oral Hygiene
Support?

Make sure that the older adult is always in a safe position (Fig. 8.8a, b). If they are
not able to stand for more than 5 min without help, they should be sitting. They
should be able to see themselves in a (hand) mirror while brushing so that they keep
a sense of control. The easiest way to brush someone else’s teeth is to have the per-
son sit on a (wheel) chair and stand behind her/his right shoulder (if left handed,
behind the left shoulder). While brushing with the right hand, you put your left arm
around the person’s head and use the fingers of your left hand to open the mouth or
move the cheeks to increase visibility. As such, you can control and act fast upon
unexpected movements of the patient’s head. Standing behind the person also makes
your presence less threatening (Fig. 8.9a, b). If you choose to be in front of the per-
son while brushing his/her teeth, please make sure that your eyes are at the
same level.

Brushing: Step-by-Step Procedure

You should brush the patient’s teeth every evening before going to bed and once
more during the day. The total time you spend brushing will depend on the number
of teeth in the mouth, the need for interdental cleaning, and the presence of a remov-
able denture. You need at least 3 min for 28 teeth. Let the older person participate
wherever he/she can, along the process.
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Fig. 8.8 (a, b) Make sure that the older adult is sitting or lying down safely while brushing.
(Special Needs in Oral Health, Gerodontology, Oral Health Sciences, Ghent University ©)

Fig.8.9 (a, b) Position yourself correctly while brushing someone else’s teeth. (Special Needs in
Oral Health, Gerodontology, Oral Health Sciences, Ghent University ©)
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Before you start:

* Make sure that you are in a location with enough light and space to put every-
thing needed (toothbrush, interdental brushes if needed, toothpaste, mirror,
towel, damp gauzes, glass of water, bowl, gloves, etc.) within reach and to posi-
tion yourself and the older adult in a convenient way. A bathroom is often not
adequate, and it is easier to be in the living room or kitchen (see Fig. 8.10).

* Try to make contact and make sure that the older adult is relaxed (see also further
down in the section related to responsive behaviour).

During the brushing procedure:

e Use the “tell-show-do method”. Describe step by step with short and easy sentences
what you will do, show it to the patient, and then provide the care as explained.

e Wash your hands before you start and wear disposable gloves that fit tight around
your hands. Wear a face mask, if necessary, and take all necessary protective
precautions for yourself and the patient.

e Remove (partial) dentures. Sometimes older adults can do this more easily them-
selves. In case of a partial denture with a metal frame or an overdenture on
implants, you need to apply some force to remove the denture. Ask for profes-
sional help if you do not succeed.

 Give the older adult some water to rinse the mouth or drink to eliminate any remain-
ing food and moisten the oral cavity.

e Check for any remaining food particles under the cheeks and remove them, if
needed, with a damp gauze (see Fig. 8.11).

e Wet the toothbrush and apply the necessary amount of toothpaste as previously
described.

* Place the toothbrush at an angle of 45° to the gumline while brushing with small
circular movements.

e Make sure that you brush all surfaces of the teeth. Brush the upper teeth separately
from the lower ones. Pay attention to the gumline and make sure that all exposed
root surfaces are well cleaned as they are more vulnerable to carious lesions.

e To brush the inner side of the front teeth, it might be helpful to tilt the toothbrush
vertically (see Fig. 8.12).

Fig. 8.10 Make sure that
you have all the necessary
teeth-cleaning equipment
before starting. (Special
Needs in Oral Health,
Gerodontology, Oral
Health Sciences, Ghent
University ©)
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Fig.8.11 Do not forget to
remove any remaining
food debris from the mouth
with a damp gauze.
(Special Needs in Oral
Health, Gerodontology,
Oral Health Sciences,
Ghent University ©)

Fig.8.12 Tilt the
toothbrush vertically to
brush the inner teeth
surfaces. (Special Needs in
Oral Health,
Gerodontology, Oral
Health Sciences, Ghent
University ©)

e Let the older adult spit, if needed, along the process or take away the excess foam

with a damp gauze.

e After brushing the teeth, provide interdental cleaning, if needed, once a day (see

below the sections on interdental cleaning).

After brushing:

e Itis not needed to let the older adult rinse after brushing. By spitting and remov-
ing the foam with a damp gauze, some of the toothpaste will remain in the mouth
after brushing, and this will provide extra protection against caries. It is not dan-
gerous for the older person to swallow some of the remaining toothpaste.
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e Clean the lips of the older adults and put some lip balm if needed.

e Clean the toothbrush extensively under running water, leave it upright in a cup to
air dry, and store it under clean conditions in a distance from the toilet (see
Figs. 8.13 and 8.14a—c).

e If applicable, clean also the extra grip and handle of the toothbrush.

e If you want to check whether you brushed the teeth adequately, you can use a
disclosing agent to colour the remaining plaque. This may also convince the
older person to receive assistance with daily oral hygiene (see Fig. 8.15).

Fig. 8.13 Good example of storing the
toothbrush under hygienic and dry circumstances.
(Community Dentistry and Oral Public Health,
Dental School, Ghent University, Belgium ©)

Fig. 8.14 (a—c) Examples of storing the toothbrush in a wrong way. (Community Dentistry and
Oral Public Health, Dental School, Ghent University, Belgium ©)
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Fig.8.15 Disclosing
agents can help to assess
the oral hygiene skills of
the older adult or the
caregiver. (Tri Plaque ID
Gel, GC ©)

Interdental Cleaning

If the older adult has two or more remaining teeth standing one next to another, you
need to clean the space between them with an interdental brush, because a normal
toothbrush will not be able to do that. For older adults, dental floss is often not suit-
able as it is difficult to handle. Moreover, the interdental spaces may be too large to
be adequately cleaned with dental floss. The interdental brushes come in different
sizes, and every brand uses a different colour code to indicate the size. Some inter-
dental brushes have a conical head that can adapt more easily to the different inter-
dental spaces (Fig. 8.16a—c). Some persons need several sizes to clean their mouth.
A dental professional can advise on the best size(s) for each mouth. Interdental
cleaning should be performed at least once a day preferably in the evening before
going to bed. Interdental brushes are also used to clean the area under and around
dental implants, crowns, and bridges. Interdental brushes wear down faster than a
normal toothbrush and should be replaced more or less after 2-3 weeks, depending
on the amount of interdental spaces and the dexterity of the user.

Interdental Brushing: Step-by-Step Procedure
Before brushing:

e Make sure that you have cleaned the teeth first with a normal toothbrush follow-
ing the procedure previously described.

During the brushing procedure:

» Take the interdental brush between your thumb and forefinger and place it on the
gumline between the teeth. Push it gently between the teeth. If you need to force
it or if it bends over, then the interdental brush is too big and you should consider
a smaller size for this particular space.

¢ Move the brush back and forth between the two teeth, and then move to the next
interdental space until you have cleaned them all (Fig. 8.17a, b).

 If the interdental brush becomes dirty, as well as after cleaning all the interdental
spaces, rinse the brush with water.
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Fig.8.16 (a—c) Interdental brushes a b ~ c
come in different sizes and shapes. A

dental professional can advise on the m

best size and shape for each situation. '

(Interprox, Dentaid ©; /
Sunstar GUM ©)

\

Fig.8.17 (a, b) How to
position and move the
interdental brush.
(Community Dentistry and
Oral Public Health, Dental
School, Ghent University,
Belgium ©)
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After brushing:

e Store the interdental brush under dry and clean conditions together with the nor-
mal brush.

Although interdental brushes are preferred for interdental cleaning, some older
adults have the habit of using toothpicks. Make sure to use toothpicks and not a
cheese skewer. Toothpicks have a triangular shape and are made of wood that does
not splinter. When they become wet, the wood becomes a bit softer and adapts eas-
ily to the interdental space (Fig. 8.18a). There are also flexible rubber toothpicks
available in different sizes in the market. They might be less harmful compared to
the wooden ones (Fig. 8.18b). Toothpicks can be handled in the same way as inter-
dental brushes, but are for single use.

Responsive and Challenging Behaviour Towards Brushing

Responsive behaviours to oral healthcare can make daily oral hygiene time-
consuming, disruptive, and distressing for the caregiver but also for the older adult
him/herself. They can include different forms of physical or verbal actions such as
grabbing, screaming, and resisting care. It occurs especially among people with
dementia with a prevalence of 63.4% and increases with the dementia severity. If it
occurs frequently, check whether oral pain could be the trigger, and if so, try to
solve the problem as soon as possible. Some older adults are more relaxed and
calmer at certain points during the day (e.g. after lunch or after the daily intake of
certain medications). Try to take advantage of these moments for brushing. There
is no such thing as a magical trick to manage the responsive behaviour, but there
are several techniques and adaptations that can be made to the daily oral hygiene
routine. A study carried out to test the effectiveness of these techniques showed
that the chances to gain assent and complete mouth care doubled, and the time
spent on mouth care has increased. However, the amount of responsive behaviour
and its intensity remain the same. As such, it can be stated that these techniques
help caregivers to manage better with the situation when care responsive behaviour
is occurring [44]. The following techniques or behaviours can be applied:

Environment: Make sure that the older adult is in a calm and familiar environ-
ment with enough light so they can see what is happening around them, and ensure
that they can see themselves in a (hand)mirror to access procedural or implicit
memories.

Approach and Communication: Try to approach the older adult from the diagonal
front because it can be frightening for them to stand in front and put yourself at eye-
level or even lower while making the first contact. During the first moments of con-
tact, your body language is most important and you should have a smiling and
friendly expression on your face. It is helpful to make physical contact by taking their
hand or putting your hand on their arm while making eye contact. Speak with a calm
and friendly voice and avoid elderspeak (talking to an older adult as if he/she was a
child). Give clear, one-step explanations for what you are doing while providing
care. Reassure the older person during brushing and give positive feedback.
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Fig.8.18 (a, b) Wooden
or rubber toothpicks can
also be used by older
adults for interdental
cleaning. (Community
Dentistry and Oral Public
Health, Dental School,
Ghent University, Belgium
©; Sunstar GUM ©)

Bridging: If the older adult is engaged with you, you can show and describe the
toothbrush and mimic brushing your own teeth while smiling. In the next step, you
give the older adult his/her toothbrush so that he/she can mimic your behaviour and
starts brushing.

Chaining: If bridging does not have the expected results, you can go a step fur-
ther, guide the older adult’s hand towards his/her mouth, and describe the action that
needs to be undertaken. Afterwards, you let the person take over and continue
brushing the teeth. While guiding their hand towards their mouth, it can be helpful
to put your hand on their shoulder on the same side and put a light pressure. This
will help to avoid an opposite movement by the patient.

Hand-over-hand: If chaining does not trigger the brushing movement, you
can gently place you hand over the older adult’s hand and start brushing together
(Fig. 8.19). You can also use this technique the other way around, hold the tooth-
brush yourself and put the patient’s hand on top of your hand. This will give you
more control over the process while the patient is still participating. The latter
can also be used when taking out someone’s removable denture. If the person
does not open the mouth, you can start brushing the outer surface of the teeth and
often, as he/she relaxes during the process, he/she starts opening the mouth
spontaneously.

Distraction: If the hand-over-hand technique is not successful, you can give the
patient a toothbrush in the hand and use yourself another one to brush. You can also
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Fig. 8.19 Hand-over-hand
technique (Special Needs
in Oral Health,
Gerodontology, Oral
Health Sciences, Ghent
University ©)

give them a familiar item (e.g. a stuffed animal) in the hands to distract them, sing
one of their favourite songs, or put on some music they like.

Rescuing: If you do not succeed in building up a positive contact and the attempts
of providing care do not give any positive result, tell the patient that you will stop
for now and try later during the day. You can also ask another person to take over
and provide the care. When they suddenly have another person in front providing
mouth care, surprisingly positive results may occur.

Sometimes, the conditions are too difficult to be handled alone, due to the behav-
iour or the positioning of the patient. Therefore, if needed, you should ask help from
another person to assist you holding the hands or positioning the body of the older
adult. To prevent the patient from biting or sucking the toothbrush, you can make
use of the two-toothbrush technique: use the handle of the second toothbrush to pull
the cheek back and let the teeth rest while you brush with the other toothbrush (See
Fig. 8.20).

8.2.3.2 Removable Dentures

Many older adults wear in one or both jaws a complete or full removable denture
(Fig. 8.21a, b). Other older adults wear a partial denture, if there are still some natu-
ral teeth left. The partial denture can have an acrylic base (with clasps; Fig. 8.22) or
a metal framework that attaches to the remaining teeth (Fig. 8.23). Some dentures
are attached to dental implants to give them more stability and retention; these are
called implant-retained overdentures (Fig. 8.24).
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Fig. 8.20 The two-toothbrush technique
(Special Needs in Oral Health, Gerodontology,
Oral Health Sciences, Ghent University ©)

Dentures should be rinsed with water after each meal and cleaned twice a day
as they can accumulate plaque and calculus similar to natural teeth. If a good
daily denture hygiene is not provided, it can contribute to local infections, malo-
dours, staining of the dentures, and disturbed taste. Moreover, it can affect gen-
eral health by increasing the risk for pneumonia and MRSA infections
(methicillin-resistant Staphylococcus aureus) [45, 46]. At the time this chapter
was written, there was a consensus that dentures should be removed from the
mouth at night and that daily mechanical cleaning, usually combined with chem-
ical methods, is necessary to achieve optimal results [47]. However, due to a lack
of scientific evidence there is still no consensus about the best way to store the
dentures when they are not placed in the mouth of frail older people, and the
recommendations differ a lot from one country to another. The care provider
should ask a dental professional about the best evidence-based practices to store
the dentures of the patient.

Mechanical cleaning: The easiest and most commonly used mechanical
cleaning method is to brush the denture with a denture brush (Fig. 8.25a—c) and
a non-abrasive denture cleanser (Fig. 8.26). This can be a specialised product or
a neutral soap. Normal toothpaste should be avoided because it can affect the
integrity of the acrylic base and can therefore promote the attachment of bacte-
ria to the denture. Ultrasonic cleaning could be a good alternative mechanical
method for brushing.
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Fig.8.21 (a, b) A full
denture. (Special Needs in
Oral Health,
Gerodontology, Oral
Health Sciences, Ghent
University ©)

Fig.8.22 A partial
acrylic-based denture.
(Special Needs in Oral
Health, Gerodontology,
Oral Health Sciences,
Ghent University ©)
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Fig. 8.23 A partial
denture with a metal
framework. (Special Needs
in Oral Health,
Gerodontology, Oral
Health Sciences, Ghent
University ©)

Fig. 8.24 An implant-
retained overdenture.
(Photo courtesy of
Professor Hercules
Karkazis, Athens,
Greece ©)
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Fig. 8.25 (a—c) Denture brush with bristles on both sides. (Special Needs in Oral Health,
Gerodontology, Oral Health Sciences, Ghent University ©; Lactona ©; Piksters, Erskine oral care ©)
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Fig.8.26 Use a specialised product or neutral soap to brush the \
denture. (Corega ©) @

Fresh Cleanse

The denture brush is characterised by having bristles on both sides of its head.
The smallest amount of bristles has a rectangular shape making it easier to brush the
inner surface of the denture (Fig. 8.25a—c). Make sure to use a good quality denture
brush because there are big differences in effectiveness and durability between
brushes.

Chemical cleaning: This can be achieved by soaking the denture on a daily basis
in water with a denture cleanser after mechanical cleaning and provides extra chem-
ical breakdown of the remaining plaque and some level of disinfection (Fig. 8.27).
However, the effects of the prolonged use of cleansing tablets in the dentures’ mate-
rial require more scientific evidence. There are several denture cleansers in the mar-
ket with different chemical formulations. It is very important to follow the
instructions mentioned by the manufacturer to achieve optimal results. Chemical
cleaning can also include soaking the denture in a mix of water and white vinegar to
remove calculus, but this method should be avoided for partial dentures with a metal
frame. Denture cleansers can only be used outside of the mouth. Especially in per-
sons with cognitive decline, there is a risk for misuse (e.g. the tablet can be seen as
a dissolvable painkiller) and extra precautions should be taken.

Daily Denture Hygiene: Step-by-Step Procedure
Before brushing:

e Make sure you have all the necessary materials to clean the denture (denture brush,
denture cleanser, damp gauze, gloves, soft toothbrush, storage box; Fig. 8.28).
e Take the denture out of the mouth and rinse it thoroughly with water.
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Fig. 8.27 Chemical cleaning of the
denture (Special Needs in Oral
Health, Gerodontology, Oral Health
Sciences, Ghent University ©)

Fig.8.28 Make sure that
you have all the necessary
materials in place before
you start brushing the
denture. (Special Needs in
Oral Health,
Gerodontology, Oral
Health Sciences, Ghent
University ©)

* Give the older adult some water to rinse in order to remove food particles from
the mouth.

¢ Remove remaining food debris from the mouth with a damp gauze.

e Clean the palate and the alveolar ridges covered by the denture with a soft tooth-
brush (Fig. 8.29).

During cleaning procedure:

e It is best to clean the denture above a sink or bowl filled with water to prevent
damage of the denture if it drops.
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Fig.8.29 Clean the palate and the
alveolar ridges covered by the denture.
(Community Dentistry and Oral Public
Health, Dental School, Ghent University,
Belgium ©)

* Brush the inside and outside surface of the denture as shown in Fig. 8.30a—d. Pay
special attention to the inside part as there is often more plaque accumulation due
to the lack of natural cleaning by the tongue and saliva and the roughness of the
surface.

*  When holding a lower acrylic denture in the palm of your hand, do not put too
much pressure to prevent the denture breaking in two (Fig. 8.30d).

e After mechanical cleaning, the denture should be rinsed with water.

e Soak the denture in water with a denture cleanser following the instructions of
the manufacturer.

After cleaning:

e The denture should be rinsed under running water after cleaning.

e Rinse the denture brush with water and store in a dry and hygienic place similar
to the toothbrush.

e The denture should be left outside of the mouth overnight (Fig. 8.31).
Currently, there is no scientific evidence on the best storage method (dry, in
clean water, or in a denture cleanser solution). Some recommendations advise
to soak them in water to prevent warping or cracking, and add a denture
cleanser to lower the bacterial load, but others advise to store them dry in a
clean denture storage box to avoid candida infections. The non-dental health-
care provider and the caretaker should consult the dentist for the preferable
storage method for individual patients.

* Rinse the denture before putting it back in the mouth.

e If applicable, make sure that the natural teeth are also adequately brushed before
putting the denture back in the mouth.
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Fig. 8.30 (a-d) How to
hold and brush a denture.
(Gezonde Mond ©)
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Fig.8.31 A denture storage box

Fig.8.32 Tongue with tongue plaque. (Community
Dentistry and Oral Public Health, Dental School, Ghent
University, Belgium ©)

8.2.3.3 Tongue
Plaque does not only accumulate on the teeth or dentures but also on the dorsum
of the tongue (Fig. 8.32). The best method to clean the tongue is by using a
tongue scraper because it provokes less gagging compared to a normal tooth-
brush, and the coating can easily be brought forward and removed from the
tongue. Tongue scraping is beneficial to reduce oral malodour and improve taste
perception [48, 49]. There is still no or little evidence for further beneficial
effects, and there is no evidence and no existing guideline on how the tongue
scraper should be best used.

There are different models of tongue scrapers (Fig. 8.33a—d). Some have a brush
integrated to loosen up the coating before scraping, others are from plastic and have
a shape adapted to the surface of the tongue.
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Fig. 8.33 (a—d) Tongue scrapers. (Community Dentistry and Oral Public Health, Dental School,
Ghent University, Belgium ©; Halita, Dentaid ©)

Fig. 8.34 (a—c) How to use a tongue scraper. (Community Dentistry and Oral Public Health,
Dental School, Ghent University, Belgium ©)

To use the tongue scraper, we suggest the following:

e Ask the older adult to pull out the tongue and hold it between your fingers with
a damp gauze.

e Put the scraper in the middle on the back of the tongue and move the scraper
forward (Fig. 8.34a—c).

e Remove the coating from the scraper with a damp gauze or water.

* Repeat this movement on the left and right side of the tongue.
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8.2.4 Fluoride

As many older adults are at high risk for oral pathology, extra measures need to
be taken to provide optimal prevention. First of all, sugar consumption needs to
be under control and second, extra chemical prevention can be added to the
daily oral hygiene habits. Most of the extra measures need to be applied by a
dental professional and include the application of varnishes with fluoride or
chlorhexidine and the application of silver diamine fluoride. Nevertheless, there
are some adaptations to the daily oral hygiene routine in order to reduce further
the risk for oral caries including the use of a toothpaste with a higher fluoride
concentration.

8.2.4.1 Highly Concentrated Fluoride Toothpaste

Replacing the conventional toothpaste (1100-1450 ppm fluoride) by a toothpaste
with 5000 ppm fluoride reduces the risk for root caries in older adults about 50%.
Furthermore, it increases the fluoride concentration available in saliva during the
day and reduces the amount of plaque and bacteria compared to a conventional
toothpaste. There is no evidence of the additional effect of a toothpaste with
2500-2800 ppm fluoride, but it can be expected that it may offer additional protec-
tion compared to the conventional toothpastes. Based on current evidence, highly
fluoridated toothpastes should be considered standard of care for frail and care-
dependent older adults who have difficulties in maintaining good oral hygiene, as
well as for older people with a dry mouth.

If these toothpastes are not available, a 1450 ppm fluoride toothpaste with
1.5% arginine is a good alternative, resulting in a 20% reduction of caries risk
[50, 51].

Mouth rinses with sodium fluoride also offer additional protection, but in
frail and care-dependent older adults they are often avoided, because of the
risk of choking while rinsing in patients with swallowing disorders and the
risk of swallowing the mouth rinse in patients with cognitive impairment. Oral
hygiene instructions should be as simple as possible for older adults, but there
is always a risk of lower compliance for practices additional to normal tooth
brushing.

8.2.5 Moistening the Oral Cavity

When older persons suffer from dry mouth, it is important to assess whether the
symptoms could be related to medication intake or not. If so, the first step should be
to stop, adapt the dose, or replace the causal medication by an alternative to reduce
the symptoms of dry mouth. In general, to prevent dry mouth, care providers should
strive for the lowest number of medications possible.
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If the latter is not possible, and in all other cases, the management of dry mouth
in older adults consists preferably of local moistening of the oral cavity. Till now,
there is not enough evidence to recommend a certain therapeutic strategy [20].
There is some positive evidence that in patients with purely drug-related dry mouth
the use of 1% malic acid, along with xylitol and fluoride (Xeros Dentaid Spray,
Dentaid©), to compensate for the harmful effects of the acid, could be beneficial in
terms of reducing xerostomia and providing a short-term effect of increased salivary
flow rates [52]. Nevertheless, the possible long-term adverse effects on the enamel
have not been studied. Single lubrication of the oral mucosa with water or a saliva
substitute is also positive with respect to xerostomia. In any case, the treatment
should be continued for as long as the aetiology exists and the effects are short.
Chewing gum also increases saliva production, but there is no strong evidence that
it improves dry mouth symptoms and can be difficult to use in older adults with
cognitive impairment, chewing problems, or complete dentures as the chewing gum
may stick to the acrylic teeth and displace the dentures [53].

Moreover, dietary advice should include avoidance of dry and spicy foods as
well as alcohol intake. The patient and the carers should be advised on the cata-
strophic effects of xerostomia on oral health and the need for intensive oral hygiene,
diet control, and regular dental visits. The frequency of dental visits for older
patients with dry mouth should be every 3 months. At these occasions, the oral cav-
ity should be examined for new carious lesions and soft tissue infections or
inflammation.

8.2.6 Use of Denture Adhesives

For some older adults, the use of denture adhesives may be beneficial as they
improve the sense of security, comfort, and satisfaction with their dentures.
Moreover, they improve retention and stability of the denture; they offer better
chewing ability and reduced build-up of food debris beneath the dentures. In gen-
eral, they are used by denture wearers to compensate for a loss in retention and
stability when the fit of the denture is deteriorating, but this is not the aim of denture
adhesives. Denture adhesives should not be used in ill-fitting dentures, and the
patients should seek dental care to improve the dentures’ fit. Moreover, there is
limited evidence of potentially harmful effects of their long-term use; therefore,
they should be used for a time period up to 6 months. There is also limited evidence
on the effectiveness of denture adhesives when the older adult suffers from dry
mouth. In this case, a gel-type oral moistener is probably more beneficial [54].
Removing the denture adhesives from the oral tissues may be very challenging for
a frail older person and their caregivers.

The following user guidelines [54] were developed based on evidence and expert
opinions:
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Fig.8.35 Apply only a
small amount of denture
adhesive on a clean
denture. (Special Needs in
Oral Health,
Gerodontology, Oral
Health Sciences, Ghent
University ©)

e Apply a small amount of denture adhesive cream to a clean and dry denture
(Fig. 8.35). One application per day should be sufficient.

e After application, place the denture in the mouth and firmly clench the
teeth for a few seconds. If the adhesive cream overflows, too much quan-
tity has been applied, and it should be removed rather than swallowed.
Patients should not consume food or drink within the first 5 min after the
application.

e Before sleep, the denture should be removed, and both the denture and the oral
cavity should be thoroughly cleaned to remove any remaining adhesive material.

8.2.7 Denture Labelling

Dentures should be labelled with the individual’s name either during fabrication or
afterwards. This could prevent denture loss during hospitalisation as well as in nurs-
ing homes.

8.3 Integration of Oral Healthcare into General Healthcare
for Care-Dependent Older Adults

In order to improve oral healthcare for care-dependent adults, it is important to
integrate oral care into general healthcare. The higher we can make changes in
the hierarchy of determinants as described in the beginning of this chapter, the
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more successful our efforts will be. As there are multiple and diverse determi-
nants and barriers to good oral health, the necessary interventions to improve it
will be complex by nature and time-consuming. Moreover, many different care
professionals should contribute, and the older adults themselves should also be
involved. A joint position statement by the European College of Gerodontology
and the European Geriatric Medicine Society grouped the necessary action plans
into educational initiatives, health policies development, and citizens empower-
ment and involvement [55]. The following sections describe several
key fields of action.

8.3.1 Oral Health Should Be Supported by Policies, Legislation,
and Care Organisations

Interventions to promote the oral health of older adults will only be sustainable
and effective if they are supported by adequate policies and legislations.
Governments should organise health promotion campaigns targeted towards
older adults and should be responsible for the design of a person-centred and
integrated healthcare system, aligned to the needs of older adults, providing
financial and physical access. Evidence-based policies should be in place to
promote the integration of oral health into general health and healthy ageing
policies and make the easy choice a healthy choice. Within elderly care organ-
isations, the management should provide, establish, and support protocols to
promote oral health [55].

8.3.2 Barriers at Individual, Organisational, and Environmental
Level Are Taken into Account

Every older adult lives with his own personal needs and expectations in a unique
environment. Every intervention to promote oral health at a personal and at an
organisational level should consider the determinants described in Sect. 8.1 and
address as many as possible. The determinants can act not only as barriers (e.g. lack
of knowledge of care staff, limited reimbursement of oral care) but also as enablers
(e.g. mobile oral care available in a care organisation) to the intervention. Therefore,
each intervention to promote oral health should be flexible enough to be context
specific in order to be sustainable and effective.

8.3.3 Older Adults and Their Direct Carers Have an Expert
They Can Address

Every older adult should have a regular dentist. Family members and the patient’s
physician should know the dentist’s contact details and be aware of his/her
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possible retirement schedule. Dental professionals should keep an eye on their
older patients who suddenly miss their routine dental appointments. Every home
care organisation and nursing home should have an oral healthcare team. In a
nursing home, the oral healthcare team should comprise of at least one nurse or
nurses’ aide per ward, a general practitioner, and if possible an occupational ther-
apist and a speech therapist. In a homecare organisation, the team will consist of
several carers performing the home visits, and they should be coordinated by a
central administrator. The oral healthcare team is coordinated by one of its mem-
bers, and the members of the team are the first point of contact when someone
experiences a problem related to oral health. The oral healthcare team needs to
ensure that every older adult has the necessary materials for daily oral hygiene.
They should also design an oral healthcare plan (see Sect. 8.3.5) for each person
and provide training and education to the care staff in their organisation. They
should also organise and coordinate the visits of the older adults to a dental pro-
fessional and take the lead when oral health is being discussed during a multidis-
ciplinary meeting.

8.3.4 All the (Informal) Carers and Older Adults Receive
Adequate Education and Training

Daily oral hygiene routines need to be adapted to the changes in an older adult’s
mouth. First of all, the older adult should be made aware of the best routines by
a dental professional. However, when an older adult is not regularly attending
a dental professional or with increasing care dependency, a non-dental profes-
sional should be able to support and provide daily oral hygiene and be aware of
the materials that are needed. Moreover, they should be able to judge whether
an older adult is in need of an urgent dental visit, perform an oral health risk
assessment, and recognise the basic oral pathologies. This cannot be achieved
without being adequately educated and trained on these topics. Theoretical
knowledge can be achieved by (online) educational modules provided by a
dental professional, and learning ideally takes place for the first time during
undergraduate education and repeated afterwards during continuing profes-
sional development. Nevertheless, many caregivers lack education during their
undergraduate education. The easiest way to educate caregivers within an
organisation is to use the train-the-trainer principle. This means that the oral
healthcare team (see Sect. 8.3.3) should be trained intensively by a dental pro-
fessional so that the individual members of the team can afterwards pass their
knowledge to the remaining care staff in the organisation. Theoretical educa-
tion does not suffice and should be accompanied by practical training to have
the opportunity to apply the gained knowledge first on each other, and after-
wards on the older patient. When general medical practitioners are adequately
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educated on oral health, they are key partners to ensure referral to a dental
professional when needed (see Chap. 7).

8.3.5 All Older Adults Have an Oral Healthcare Plan Being Part
of Their General Care Plan

Irrespective of the place of residence, older adults should have a regular oral health
assessment performed by educated geriatricians, elderly care physicians, family
physicians/general medical practitioners, nurses or nurses’ aides, or other health-
care professionals involved in elderly care with support from a dental professional
if needed. After admission to a nursing home, an oral health screening and assess-
ment should take place as soon as possible. The tools to perform such an assess-
ment are described in Chap. 7. However, an oral healthcare plan comprises more
than a clinical assessment and also documents the complaints of the older adult and
his/her beliefs and priorities towards oral health. It also requires input from the
family if the patient is cognitively impaired. Altogether, this creates the basis to
decide on the urgency and frequency of a consultation with a dental professional
and also gives guidance for the daily oral hygiene procedures. The oral healthcare
plan establishes who will perform daily oral hygiene, when is the most appropriate
timing to perform it, what level of support is needed, and which materials are
needed. As such, the oral healthcare plan is very dynamic and individualised and
should be adapted to the changes in the mouth and the general care dependency. It
can also be used to structure the referral and communication process with a dental
professional. The individual oral healthcare plan can contain relevant information
for the dental professional (e.g. medication, contact person, relevant comorbidities,
and information about advanced care planning) and space to give feedback to the
carers/family about oral hygiene or follow-up care after a dental treatment. The
oral healthcare plan gives a sense of shared responsibility and avoids discussions
between caregivers. Within an organisation (e.g. nursing home, homecare organ-
isation), they can be used to measure care processes, assess workload, and monitor
clinical outcomes both at individual and organisational levels. The regular and sus-
tained follow-up of oral health by means of the oral healthcare plan promotes the
early detection of (oral) problems and might prevent emergencies and further (oral)
deterioration.

8.4 Conclusion

Knowledge of the broader determinants of (oral) health is essential if we want to
design and implement oral health promotion interventions for older adults. If we
neglect them, our efforts at the level of clinical prevention will have limited effects.
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Oral healthcare interventions in older adults are complex in nature and should
involve different stakeholders to achieve long-term results. At the level of clinical
prevention, it is important not to neglect the role of dietary sugars, apply correct
protocols to remove the biofilm from the teeth and dentures, and establish regular
oral screenings by educated care providers.
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Abstract

Geriatric care is based on integrated, person-centred treatment goals that have
a positive impact on the patient’s quality of life. A comprehensive geriatric
assessment is based on the employment of an interdisciplinary team of differ-
ent healthcare professionals that vary between care settings, human and finan-
cial resources available, and individual conditions. Effective team working
requires certain attitudes and skills including cooperation, assertiveness,
responsibility, communication, autonomy, and coordination. Oral health in
frail and care-dependent older persons, who usually do not have access to
dental care, relies on interprofessional collaboration. Members of this team
may include dentists, dental hygienists, physicians, nurses, dietician/nutrition
experts, speech therapists, pharmacists, occupation and physical therapists,
psychologists, social workers, formal and informal carers, and others involved
into the complex care of older patients with complex care needs. Defining a
clear role for dentists and other care providers in the interprofessional geriat-
ric care teams in relation to gerodontology will have a positive impact on the
older persons’ oral health.
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Learning Objectives
After reading this chapter, readers should be able to:

* Know the basic concept of interprofessional collaborative practice (ICP).

e Embrace the concept of older care based upon interprofessional collaborative
practice within the “geriatric team”.

* Describe general core competences agreed for all professions involved in ICP in
healthcare.

* Ceritically reflect upon the impact of gerodontology in the context of ICP-based
geriatric care.

e Offer examples of ICP in gerodontology care.

9.1 What Is Interprofessional Collaborative Practice?

Concerns about the quality and safety of healthcare delivery continue to mount, and
the deficiencies cannot be addressed by any health profession alone. Interprofessional
collaborative practice (ICP) is the process, in which different professions work
together to impact outcome results of patients in healthcare. Within the collabora-
tion, expertise and professional competence of every profession involved shall be
valued. Besides professional competences, factors like communication, understand-
ing each other’s role within the care process, power dynamics, and different views
and approaches to goal setting and the care process itself, impact sustainability of
interprofessional work in healthcare systems [1].

As may be seen from Fig. 9.1, patients and care givers are at the centre of coor-
dinated and interprofessional care. ICP is relationship focused and community
based. Interprofessional team-based care is further defined as care delivery by inten-
tionally created, usually relatively small work groups, whose members recognise
themselves as having both a collective identity and a shared responsibility for a
patient or group of patients [2]. ICP differs from interprofessional collaboration in
terms of hierarchy in the teams, role clarification of team members, responsibilities
within the team, communication structures, and relation to patients and relatives.
Hierarchy structures in ICP teams are flat with no central leader and clear role
description for members with intentionally thought input from team partners. To
facilitate the goal-oriented care in ICP, communication is seamless, dynamic, and
effective between team members [2]. In a recently published meta-analysis, a posi-
tive impact and effectiveness of educational intervention by IPE programmes was
shown for various disciplines of healthcare [3].

Built on this knowledge, a set of interprofessional core competences has been
discussed for all professions involved into the healthcare pathway. Professionals are
expected to work with individuals of other professions to maintain a climate of
mutual respect and shared values. They shall use the knowledge of one’s own role
and of other professions’ roles to appropriately assess and address the healthcare
needs of the patients and populations served. To preserve collaboration for the faith
of the patients, professionals involved into ICP shall communicate with patients,
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Fig. 9.1 The core framework for interprofessional collaborative practice

families, communities, and other health professionals in a responsive and respon-
sible manner that supports a team approach to the maintenance of health and the
treatment of disease. To actively support teamwork, members in an ICP team shall
apply relationship-building values and the principles of team dynamics to perform
effectively in different team roles to plan and deliver patient/population-centred
care that is safe, timely, efficient, effective, and equitable [2].

Attitudes and skills to be covered through education for ICP have been defined
in the 1990s of the last century independent from professions involved in ICP [4].

(1) Cooperation: acknowledging and respecting other opinions and viewpoints
while maintaining the willingness to examine and change personal beliefs and per-
spectives; (2) assertiveness: supporting one’s own viewpoint with confidence; (3)
responsibility: accepting and sharing responsibilities, and participating in group
decision-making and planning; (4) communication: effective sharing of important
information and exchanging of ideas and discussion; (5) autonomy: ability to work
independently; and finally (6) coordination: efficient organisation of group tasks
and assignments are domains every profession involved in an ICP care pathway
shall be capable of.

The distinction between multidisciplinary/interdisciplinary practice and inter-
professional collaborative practice is grounded in the organisational structure
and the difference between “group working together” and/or “team
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collaboration”. The two settings differ in terms of their accountability to the col-
lective they serve, the type of work they produce and the style of their interac-
tions [5]: Teams and team members are generally accountable to each other. The
team members deliver a collective product that cannot be produced by any one
member alone. Complementary skills of team members are brought together in a
structured and aligned way. In contrast, interprofessional/multi-professional
group working often requires far less inter-dependent work or complementarity.
It is essential for effective teamwork (and therefore interprofessional collabora-
tive practice) to understand necessary skills for teambuilding. Effective teams
serve their clients, grow as a team, and contribute to individual team members’
learning and well-being [6].

Group members may find themselves working next to each other based on related
expertise. The inter-dependence, however, that exists among them is relatively low;
tasks can generally be completed, outcomes can be produced, and work can be
organized with minimal input, discussion, and collaboration from other group mem-
bers [5].

It is proven that goal setting and role clarification are often sufficient for helping
teams to improve their functioning and productivity. However, also environment
impacts the effectiveness of any team, even with the most deliberate teambuilding
efforts. Reimbursement and incentive structures, and training programmes adapted
to the need of ICP are key elements to drive teamwork also in healthcare and to
facilitate ICP for overall improving integrated care and overcoming silo-based med-
ical care in many systems.

In the care of geriatric patients, the collaborative and multi-professional approach
has been proven effective in terms of re-admissions to hospital [7]. However, the
evidence of an overall positive impact of interprofessional collaborative care when
compared to usual patient care seems to be conflicting. In a recent systematic
Cochrane review [8], authors found only few studies of adequate design to test the
hypothesis of an impact of ICP on patient outcomes. Research in the area of ICP is
complicated by the use of varied terms such as collaboration, communication, coor-
dination, and teamwork, as well as the overlap of the field with other fields of study
which also examine how healthcare is organised and delivered. Nevertheless, due to
the difficulties health professionals encounter when collaborating in clinical prac-
tice, it is encouraging that research on the number of interventions to improve ICP
has increased.

9.2  Why Itls Important in the Care for the Elderly People

In the science advice document released by the European Academies of Science
“Transforming the future of ageing” [9] science experts and authors clearly advo-
cate for integrated care delivery throughout the whole lifespan to effectively impact
on healthy lifetime as also defined in the Report on Ageing, released by WHO in
2015 [10]. Integration addresses longitudinal care pathways as well as horizontal
integration of care intervention through linkage of processes currently delivered in
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a fragmented way in many healthcare systems, and development of healthcare
delivery towards individualised and person-centred treatment goals [1]. This
approach implies a strong linkage of professionals integrated in the care of patients
at any age, particularly of importance for patients with complex care needs, such as
old and vulnerable groups.

In geriatric medicine, the concept of ICP has a long-standing tradition [11].
Geriatric medicine is patient-centred and anchors on patients’ preferences, healthy
life expectancy, prognosis, and skilled clinical decision-making. The comprehen-
sive geriatric assessment (CGA), as multidimensional diagnostic process, builds
the ground to judge or decide the amount, value, quality, and importance of an
issue for the patient and the decision that is made by professionals. CGA is an
instrument designed to quantitatively evaluate patient’s capacities in different
domains [7]. The hallmark for sustainable geriatric work based upon CGA is the
employment of an interdisciplinary team. This team generally includes several
different healthcare professionals. The composition of team members is flexible
and varies between care settings in which older patients are cared for. The team
composition and number of team members also varies according to local specifici-
ties and financial resources. Each member of the team has specific skills and tasks.
However, none of the team members is able to deliver the optimum of care aimed
for in a stand-alone process. Hierarchies are usually flat, despite the overall pro-
cess management is carried by geriatricians trained for this interprofessional and
collaborative care delivery [12]. Multi-disciplinarity alone is not enough to
address the complex care needs of older people. Maintenance of high-standard
communication within a team but also across care settings is key to deliver the
integrated care settings for this population to avoid unnecessary services and to
reduce length of hospital stay, re-admission to hospital, increased nursing needs
or preterm admission to long-term care [13].

9.3 Who Are the Team Members and What Are Their Roles

The geriatric care team includes several different health and social care profes-
sionals, depending on care setting and the human and financial resources avail-
able. Generally said, physicians (geriatricians, general practitioners, family
physicians, internists, physical rehabilitation specialists, or old age psychiatrists)
are anchored in a geriatric team. Alongside physicians, healthcare professionals
like nurses, physiotherapists, dieticians/nutritionists, pharmacists, dental profes-
sionals, speech therapists, psychologists, social care workers, and others are
involved into the complex care of older patients with complex care needs. None
of those professions can deliver person-centred care for this population solely on
its own. The patient outcome does not only depend on the individual compe-
tences but strongly depends on the capacity of the team to work collectively and
in tight connection [14]. The care plan joins together from different perspectives
of team members and is closely monitored by the whole team. Each team mem-
ber has specific skills and the individual roles in the integrated care process are
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well defined for each team member. However, core skills and attitudes towards
person-centred care of older people based upon the process of shared decision-
making must be shared by all team members [15]. To make the teams work most
efficiently, it is necessary to avoid overlap of competences and avoid waste of
human resources. Effective team working around complex care for geriatric
patients therefore requires appropriate integration of tasks towards the team
members’ capacities and role models. This model of interprofessional collabora-
tive practice also requires the capacity of each profession to acknowledge profes-
sional boarders of competence and the skill to detect gaps to be addressed by
another profession involved into the team. In addition, each team member must
be able to anticipate possible interaction of interventions set by different team
members for the patient and must be able to communicate information needed to
optimize the treatment plan developing complementary interventions to reach a
goal set within the team [16] and the patient itself as well as formal and informal
care givers. Those are also considered part of the “team” and communication
pathways are centred around patient wishes and preferences. This is key for the
success of geriatric care and to deliver care based upon the process of shared
decision-making [17].

Leadership is an important skill to guide the work of a geriatric team. Usually,
the role of leadership can rotate between team members according to actual patient
needs and wishes. The lead is especially important to avoid overload with work of
one profession involved and to maintain the roles decided within the team. This
structure helps to avoid conflicts and facilitates communication. It seems notewor-
thy to mention that leadership in interprofessional collaborative practice does not
imply a hierarchical structure and close communication and feedback rules aim at
overcoming potential of conflicts. As the structure and processes in the geriatric
teams are not rigid, the success of the interprofessional work strongly depends on
each team members’ capacity to contribute to flat hierarchies, respecting each team
member’s skills as an important feature for the success of the collaborative practice
approach.

9.4  Application in Gerodontology Care

Gerodontological care processes have come into focus of personalised care for
older people. Gerodontological care is characterised by collaboration among den-
tists, dental hygienists, GPs, family physicians, nurses, geriatricians, internists,
dietician/nutrition experts, speech therapists, pharmacists, occupational and phys-
ical therapists, psychiatrists, psychologists, social workers, and other profession-
als involved in the care for the elderly. Likewise, the composition and structure in
“geriatric teams”, processes and structure of collaboration varies between care
settings and environment of care delivery. In an “Expert Opinion Statement”,
launched by the European College of Gerodontology (ECG) and the European
Geriatric Medicine Society (EuGMS), experts in the field of gerodontology and
older care stated that “frail persons often do not receive routine dental care, due to
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a number of barriers and misconceptions. These hindrances include person-related
issues, lack of professional support, and lack of effective oral health policies”
[18]. The group detected several barriers for efficient gerodontological care deliv-
ery, one of those grounded in lack of interprofessional training, knowledge, and
structural environment to support ICP in gerodontological care of older people.
Although gerodontology is included in many undergraduate dental curricula, geri-
atric oral health programmes for non-dental healthcare professions at all educa-
tional levels are still scarce [18]. This situation is key as it also reflects the current
care provision, which is fragmented and not delivered in a collaborative approach.
One strategy to overcome these barriers is to define clear roles for dental care
professionals during interprofessional collaborative practice in geriatric teams in
institutions. Hospitals and nursing care homes, which often provide such inte-
grated and interprofessional care teams within their structure, may easily adopt
this spectrum of dental care into their processes. The integration of such compe-
tences, however, requires the inclusions of minimal training content for all health-
care professionals already during undergraduate training. Such competencies
have been defined by the group of ECG and EuGMS earlier [18, 19]. They include
basic skills on how to perform an initial oral examination and communicate dental
care in the context of complex “geriatric” care, know the principles of oral disease
prevention, including dental caries and periodontal disease, denture-related dis-
eases, hyposalivation and xerostomia (feeling of dry-mouth), and oro-pharyngeal
cancer. Likewise, basic competences as outlined by IPEC [2] in their framework
for training interprofessional collaborative practice need to be acquired by all
professions involved into the comprehensive care approach also including ger-
odontological care.

Good practice examples for ICP in gerodontology in different care settings,
as well as interprofessional education courses in gerodontology [20] have been
published, including quantitative and qualitative evaluation. Data on exploita-
tion of comprehensive care approach including dental care have been published
for nursing and care home settings. Dental hygienists already provide dental
care to aged care residents in Japan, Sweden, and the United States [21].
However, qualitative studies from different groups show conflicting views and
tensions between disciplines on the topic of interprofessional practice, defined
as “the ability of health professionals to work effectively together to manage
complex practice situations requiring communication, cooperation and collabo-
ration across different professional groups™ [22]. This indicates that a staged
process might be necessary to reach the goal of integration of dental procedures
for older people with the geriatric care process, and based upon ICP. Nonetheless,
there is a trend to implement this model of healthcare more broadly. In 2010, the
World Health Organization advocated for interprofessional education as a core
component in all health professionals’ education to equip them to work inter-
professionally [1]. Based upon these recommendations, scientific societies and
professional organisations already advocate for an interprofessional collabora-
tive practice approach for older care, also including dental care aspects within
geriatric care delivery [18].
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Case Study. A Gerodontology ICP Example for a Nursing Home Setting

Mrs. X is a 85-year-old woman living in a nursing home. She has a medical
history of hypertension, diabetes, vision and hearing impairment, depression,
and early signs of dementia. She receives nine different medications for her
health problems and faces some limitations in self-care. In the past few weeks,
she presented lack of appetite and signs of oral discomfort when eating or
drinking. Mrs. X enjoys sucking slowing dissolving candies between meals,
because, as she says, she feels her mouth “refreshed”. She performs oral
hygiene herself without any help or supervision from the staff. The nursing
home physician during the general medical assessment assessed the oral
structures and observed many decayed teeth. Therefore, he advised the chief
nurse to call a dentist. A dentist visited Mrs. X and recorded 22 natural teeth,
most of them decayed—five with deep cavities—causing oral pain triggered by
cold and percussion. Poor oral hygiene and hyposalivation were also
recorded. The last dental visit was performed 14 months ago, before entering
the nursing home.

In order to comprehensively and efficiently manage the patient’s prob-
lems and prevent further deterioration an ICP approach is necessary. The
care team structure in this setting includes the physician(s), the formal
carers including the administration, the dentist, the dental hygienist (if
available), the dietician, and the patient’s informal carers (family, etc.).
The dentist will assess the oral tissues and perform any necessary preven-
tive, conservative, and restorative interventions. A tailor-made oral health
prevention and promotion treatment plan will be developed. It is certain
that severe oral health deterioration will continue unless hyposalivation,
accumulation of dental plaque, and unhealthy dietary habits will be effi-
ciently controlled. The dentist should collaborate with the physician(s) to
evaluate and modify the medications regiment by replacing those with a
hyposalivation-inducing effect with others less damaging to the salivary
function. As the patient presents activity limitations due to vision impair-
ment and mental conditions, the nursing home staff needs to supervise or
perform daily oral hygiene for the resident, after receiving individualised
oral health instructions by the dentist. Early detection of any further oral
deterioration is necessary by regular initial oral health assessments per-
formed by the nursing home physician and/or nurses, who will call the
dentist when necessary. The care team should also collaborate with a dieti-
cian to modify cariogenic diet and limit sugary, sticky, and acidic foods
and drinks particularly between meals. Finally, regular dental visitations
should be planned by the nursing home and the informal carers to profes-
sionally control dental plaque and make necessary adaptations to the indi-
vidualised oral healthcare plan.
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9.5 Conclusions

Interprofessional collaborative practice (ICP) is a key element of person-centred
care for geriatric patients nowadays. The concept has been proven effective in terms
of resubmission to hospital and health-related quality of life. Best practice models,
including dental professionals, have been described in this cohort of older people.
Special attention must be drawn in the context of ICP on gerodontological care of
geriatric patients. A clear role model within the team members including defined
core knowledge and skills necessary to screen and prevent people from dental prob-
lems is necessary to provide complex care for those patients. In this context, the
European College of Gerodontology and the European Society of Geriatric Medicine
have published core competences on gerodontology for physicians [18]. The space
on basic geriatric core knowledge and skills for all healthcare professionals still
needs to be defined. Moreover, missing training requirements to support ICP in
gerodontology at the moment are interprofessional training sessions between medi-
cal doctors, dentists, and all other healthcare professionals involved in the complex
care pathway of geriatric patients. Future work will involve many professions and
also will leave space for new role models in older care, as well as the development
of new healthcare professions for case management in this context.
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