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A B S T R A C T

Objective: The total years lived with disability among older people, and the concomitant

burden of tooth loss in ageing societies have increased. This study is an overview of the

burden of oral diseases and access to oral care in an ageing society.

Methods: We selected key issues related to the burden of oral diseases and access to oral

care and reviewed the relevant literature.

Results: The rising number of older people with teeth increases their oral health care needs.

To improve access to oral care, affordability of care is a great concern with respect to univer-

sal health coverage. In addition, accessibility is a crucial issue, particularly for vulnerable

older adults. To improve oral care access, attempts to integrate oral health care into general

care are being made in ageing countries. For this purpose, provision of professional oral care

at home through domiciliary visits and provision of daily oral health care by non-dental pro-

fessional caregivers are important. Oral health care for older people reduces general diseases

such as pneumonia andmalnutrition, which in turn could reduce further healthcare costs.

Conclusions: To address the growing burden of oral care in ageing societies, special provi-

sion of oral health care to vulnerable older people, and integration of oral care with primary

care will be required.

� 2022 The Authors. Published by Elsevier Inc. on behalf of FDI World Dental Federation.
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Burden of oral diseases of older persons

The demographic transition towards ageing societies and the

related health burden have triggered a global focus on ageing

and health and a fundamental shift in how we think about

ageing, bringing forward the concepts of functional ability and

participation in society.1 In oral health, an epidemiologic tran-

sition has further compounded the impact of the demographic

transition, with profound implications for the burden of oral

conditions on older populations. Oral diseases are one of the
most prevalent health conditions globally, and their burden,

especially tooth loss, is huge amongst the older population.2

Despite the overall improvement of oral health shown by

the age-standardised prevalence, the increase in the older

population raises the number of people living with oral dis-

eases. When evaluating the burden of oral disease in the

older population, it is important to recognise the difference

between crude prevalence and age-standardised prevalence.

In many countries, the risk of tooth loss has decreased over

the past decades due to improved socioeconomic conditions,

lifestyle, and medical standards. This is reflected in the

improved age-standardised prevalence of tooth loss. On the

other hand, the increase in the older population has resulted

in an increase in the number of older people with severe
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tooth loss. For example, the Global Burden of Disease 2017

Study (GBD 2017 study) reported that between 1990 to 2017,

the crude prevalence of tooth loss increased by 75.5%,

although age-standardised prevalence decreased by 10.4%.2 A

substantial number of older adults are still experiencing tooth

loss, although the age-standardised prevalence of tooth

loss has considerably declined in recent decades in most

countries.2,3

At the same time, following the increased numbers of

older people with some teeth,4 other oral conditions such as

root caries, periodontal conditions, partial tooth loss, and dry

mouth are also increasingly common problems for older peo-

ple that affect eating and quality of life of older adults.3 For

example, the GBD 2017 study reported that the prevalence of

untreated caries, periodontal disease, and tooth loss amongst

older people exceeded 20% to 30%, respectively.2 The reten-

tion of natural teeth, many of them already heavily restored,

into later in adulthood results in a high burden and complex

dental treatment needs for current and future cohorts of

older adults. The Figure shows the trend of the percentage

and number of people with 19 or fewer remaining teeth

amongst Japanese persons aged 75 years or older calculated

from the Survey of Dental Diseases5 and population census.

The percentage has decreased linearly, but the number has

not linearly declined because of the increasing numbers

amongst the older population. In spite of the recent improve-

ment in the number of remaining teeth, there is a substantial

number of people with prosthetic treatment needs.

In recent years, a concept has been put forward to summa-

rise poor oral health status amongst older adults: oral frailty.

Oral frailty is a frailty phenotype defined as “an age-related

gradual loss of oral function together with a decline in cogni-

tive and physical functions.”6 With the population ageing,

oral frailty has been gaining more attention. A systematic

review reported that deterioration of oral health status, espe-

cially having a few remaining teeth, was the most associated
Figure –The trend of the percentage and number of people with 1

75 years or older.
factor with oral frailty, followed by reduced oral motor skills,

including masticatory function and chewing, swallowing,

and saliva disorders.6 However, there is still a discussion

about the definition of oral fraility7. There is a concept for cat-

egorising the oral health of older people that focuses on the

more severe decline of oral function and more diverse oral

functions. The Japanese Society of Gerodontology divided

oral function into 4 stages from healthier to poorer condition:

healthy state, oral frailty, oral hypofunction, and oral dys-

function.7 Oral hypofunction is diagnosed and treated by gen-

eral dentists and meets 3 or more criteria from 7 conditions:

poor oral hygiene, oral dryness, reduced occlusal force,

decreased tongue-lip motor function, decreased tongue pres-

sure, decreased masticatory function, and deterioration of

swallowing function. Oral dysfunction includes eating/swal-

lowing disorder and mastication disorder treated by special-

ists. To treat these declines in oral function, multidisciplinary

cooperation is sometimes required.

Oral diseases were one of the 10 leading causes of total

years lived with disability amongst people aged 70 or older in

2019.8 Poor oral health status at an older age has negative

impacts on our lives in areas such as eating, speaking, smil-

ing, sleeping, and social interactions.9 Deterioration of nutri-

tion status and social interactions due to poor oral health can

mediate the relation between oral health and general health,

such as depression and dementia.10,11 In addition, inadequate

oral care can increase the risk of other health problems. Aspi-

ration pneumonia is an important disease associated with

oral hygiene amongst older people.12 Thus, oral conditions

have a considerable impact on the quality of life and well-

being of older adults,13 frailty14 and overall function,15 and

mortality.16 In addition to these impacts of oral health on an

individual, oral diseases are also a burden on the population’s

health due to their high prevalence.17 The 74th WHO resolu-

tion on oral health described the link between oral health and

general health conditions.18 Maintaining good oral health is
9 or fewer remaining teeth amongst Japanese persons aged
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important for older people’s nutritional and functional status,

and that would reduce mortality and expand healthy life

expectancy19 amongst older adults.
Social determinants of oral health throughout the
life course

Looking only at the considerable burden of oral conditions on

the life of older adults and how to deal with the excessive

treatment needs is only one aspect of the whole issue. This

burden is not shared equally amongst the different groups in

society. Oral conditions are socially patterned, and there is

strong evidence of social gradients in oral health amongst

older adults.20 Importantly, the extent of inequalities in this

age group is substantial. For example, adults aged 65 years

and older in the poorest quintile in England had almost 8

fewer natural teeth than those in the richest quintile in that

age group.21 Therefore, it is essential to shift the policy focus

towards addressing these excessive and avoidable oral health

inequalities.

The theoretical framework of the broader determinants

of health22 is very helpful in that respect, as oral diseases

and inequalities in oral health are caused by a complex

array of individual, social, environmental, economic, and

political determinants mostly shared with other noncom-

municable diseases. Whilst the emphasis has traditionally

been on more proximal determinants, such as behavioural

factors and dental service use, there is increased under-

standing that social position (eg, education, income,

wealth) can influence health through the material circum-

stances and psychosocial factors (eg, social capital) with

which people live, work, and age. At a broader level, struc-

tural determinants of the economic, political, and environ-

mental context (eg, macroeconomic policies, welfare state)

play an important role in shaping health (and oral health)

inequalities, and these are also considerably affected by

the commercial determinants that refer to the “strategies

and approaches of the private sector to promote products

and choices detrimental to health.”23 Understanding these

complex interactions amongst the determinants of health

can be very beneficial in terms of guiding effective policies

to tackle oral health inequalities.

The oral health of older adults reflects their lifelong expo-

sure to oral diseases and oral health care and is affected by

the social determinants of health.24 Fetal teeth are formed

under the influence of factors such as the mother's nutri-

tional status and fluoride levels in the local water supply.

After birth, oral health changes due to exposure to various

risk and preventive factors such as dietary intake, oral

hygiene habits, fluoride exposure, smoking, and access to

dental care.25 These proximal causes of oral diseases are

influenced by upstream social determinants of health

throughout the life course. For example, access to dental care

at appropriate timing is essential for maintaining oral health

and recovering from oral diseases. Individuals’ behaviour for

dental care access is affected by the economic status of indi-

viduals and the health care system of the society where the

individuals live.26,27 Amongst older adults, it is not always

easy to receive regular oral care because of their health
conditions.28 Family or caregivers of disabled older people

may not be able to facilitate appropriate oral care or monitor

the oral condition. These backgrounds increase the number

of older people vulnerable to oral problems.
Challenges associated with access to oral care for
older persons and how to remove barriers to
access

Oral care for older adults requires prevention and manage-

ment of dental caries and periodontal disease, understanding

of nutrition and staining dysphagia, and accurate under-

standing and monitoring of systemic conditions. Access to

health care is classically known by the five A’s: affordability,

availability, accessibility, accommodation, and acceptabil-

ity.29 For older people, any of these factors can be a barrier to

access. In countries with ageing populations, the number of

disabled older people who have difficulty accessing dental

clinics is increasing. In Japan, the number of users of long-

term care services increased by 1 million, from 2.78 million in

2009 to 3.78 million in 2019.30 In addition, for older people liv-

ing in care homes, whether the facility provides or makes

arrangements for the provision of dental health care services

and the attitudes of family members are the major factors in

determining access. In Japan, one of the countries with the

most advanced ageing population in the world, public insur-

ance, such as universal health care insurance and long-term

care insurance, covers oral health care in facilities and home

visits by dentists and dental hygienists. This improves access

to dental care amongst disabled older adults and helps to

reduce the financial burden and secure human resources.

However, the situation is quite varied in other countries, and

caring for the oral health of vulnerable older adults has only

recently been seen as a priority even in affluent countries. In

order to promote oral health care in institutions and other

settings, it is important to integrate oral health into general

primary care, which requires consideration of a variety of fac-

tors at the micro to macro level. A review of oral health care

for frail older people in Australia recommends multidisciplin-

ary oral health care in institutions and other settings, as well

as monitoring of oral health status by nondental professio-

nals. Internationally, there are tools to promote oral health

assessment in facilities where dentists are not present. In

addition, in Japan, domiciliary dental visits covered by uni-

versal health insurance are conducted for older people who

need nursing care but are not residents of facilities, which

helps address the oral health needs of older people who can-

not access dental care in clinics. The following sections pro-

vide topics of oral care in 2 ageing countries, and this is

followed by a concise overview of the oral health tools avail-

able for use amongst care home residents by nondental per-

sonnel.

The situation of oral care amongst older people in Japan

The growing number of older people and number of remain-

ing teeth increase oral health problems amongst older Japa-

nese persons. In Japan, over half (51.2%) of older people have

achieved the goal of keeping at least 20 teeth at the age of
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80 years. However, there are many oral health problems

amongst older adults: caries, mainly caries on the cervical

region and root surface, and periodontal disease. In addition,

approximately 40% of people aged 70 and older are unable to

chew anything.31 These results indicate that older people

have various oral health care needs, including dental diseases

and oral dysfunction. Due to the decline of cognitive function

and activities of daily living, toothbrushing habits and visiting

the dental clinic are often difficult amongst older people.

Moreover, many older people who have other diseases

require special consideration for dental treatment due to

their health status and medication use.

Japan is a country with a wide coverage of dental care by

public insurance,26 and this is true even for the treatment of

older people. For example, universal health care insurance

covers the examination and treatment of oral hypofunction

or oral dysfunction as well as home visits for dental treat-

ment and care by a dental hygienist. In addition, public long-

term care insurance covers oral health care in facilities. Thus,

although delivering dental care in facilities and homes is not

easy, the use of these services has increased.

However, although this coverage improves access to den-

tal care, there is also the problem of the availability of den-

tists who provide more specialised care, such as treatment

and rehabilitation of swallowing function in patients with

severe oral-stage dysphagia.

Comprehensive information of oral care for older people to
individuals and health care professionals from Australia

Receiving regular professional dental care is difficult for frail

older people, especially those living in nursing homes. There-

fore, an interdisciplinary approach is required to achieve

good oral health. Professionals in Australia summarised the

information and useful tools for individuals and health care

professions.32 In the article, oral health problems and related

issues introduced were the relationship between oral and

systemic health, dry mouth, dental caries, infection in bone

from root stumps after severe dental caries, and oral symp-

toms due to drug side effects. To tackle these issues, regular

assessment of oral health of older people by non−dental
health professionals is essential for early referral to a dentist.

For this purpose, several assessment methods were intro-

duced. For routine oral care, the article included detailed

information on risk-specific oral care methods, a list of appro-

priate products, as well as videos and information. This com-

prehensive and detailed information will help nondental

professionals and the older people themselves to implement

oral health care for older people.

Oral health tools for older adults in care homes

In addition to dental professionals, nondental professionals

are also essential for promoting the oral health of older peo-

ple. Therefore, it is necessary to use oral assessment tools

that can be used by people other than dental professionals in

daily settings to correctly identify oral care needs and con-

nect them to dental professionals.33 A variety of assessment

tools have been developed around the world to help care-

givers other than dental professionals quickly recognise
changes in the oral health of older people who need care and

connect them to dental care. For example, the Oral Health

Assessment Tool (OHAT), the Oral Health Screening Tool for

Nursing Personnel (OHSTNP), and the Optimized Oral Health-

Related Section (ohr-interRAI) are examples of oral assess-

ment tools that have been developed to screen for oral prob-

lems in older people who need nursing care.33-35 In particular,

the ohr-interRAI is part of the interRAI, a tool for comprehen-

sively assessing non−oral care needs, and is widely used for

holistic care planning in more than 30 countries in North

America, Europe, Asia, and the Pacific Rim.33 The ohr-inter-

RAI has been developed with the use of photographs and

video training for caregivers to improve their ability to detect

oral care needs and has been validated; therefore, it is

expected to become a more useful oral assessment tool in the

future.
Health economics (cost savings of oral preventive
care and financial burden)

Health care costs savings associated with oral preventive care

Health care costs increase with age, and in developed coun-

tries such as the United States36 and Japan37 they grow faster

for the older population than for younger adult populations.

Therefore, as health policy focuses on improving the health

of the population to reduce the use of limited health care

resources,38 oral health promotion in older people is consid-

ered a way to improve overall health and reduce health care

costs.

The variety of oral health problems experienced by older

people can result in chewing difficulties that lead to insuffi-

cient food intake and subsequently malnutrition.39 Malnutri-

tion is associated with declined functional ability, impaired

muscle function, immune dysfunction, reduced cognitive

function, poor wound healing, higher hospital and readmis-

sion rates, and mortality.40 Furthermore, oral diseases,

especially periodontal disease, are linked with systemic con-

ditions such as diabetes, cardiovascular disease, and pneu-

monia.41 The cumulative evidence confirms that poor oral

health contributes to various disease states.

In regard to the association between oral and systemic

health, recent studies reported the association between oral

health conditions and medical care costs in older people.

Older people with a high level of periodontal inflammation

had higher inpatient and total medical care costs.42 This sug-

gests that an increased risk of inflammation-related disease

in individuals with periodontitis results in excess medical

care costs.42 Moreover, the number of teeth was negatively

associated with lower medical care costs related to stroke.43

A study of another population showed that a lower number

of teeth was associated with more hospitalisation days and

higher medical care costs for digestive cancer.44 These stud-

ies suggest that a lower number of teeth increases the risk of

long duration of hospitalisation. Hospitalisation is a large

component of medical care costs; therefore, increases in

medical care costs in older people with a lower number of

teeth appear to be driven primarily by increased hospitalisa-

tion risk.
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Oral preventive care throughout life is essential to pre-

serve good oral health. Dental care services are known to shift

from treatment to preventive care.45 These trends are

expected to continue, with an increasing demand for preven-

tive care and diminishing demand for treatment.46 Even

though expenses for oral preventive care are increasing, this

increased use of oral preventive care could offset not only

dental treatment expenditures but also some medical care

costs due to improvement of overall health.47 Oral preventive

care in older people may be efficacious in reducing health

care costs by preventing oral diseases as well as multiple

types of systemic deterioration.

Financial burden

Providing oral health services delivery and access to oral pre-

ventive care are essential parts of maintaining oral and sys-

temic health. On average, 60% of adults in the Organisation

for Economic Co-operation and Development (OECD) coun-

tries in 2014 had at least one dental visit in the past 12

months.48 In the United States, the share of the population

who visited a dentist was less than half, 41%, compared to

82% in Germany. Germany is one of only 3 OECD countries

(Germany, Japan, and the Slovak Republic) where more than

half of dental expenditures are covered.48 On average, less

than one-third of dental expenditures are covered by govern-

ment schemes or compulsory insurance.48 There is an

inequality in the utilisation of dental care services, partly due

to the financial burden imposed by the costs of dental care

caused by the differences in the public coverage for the care.

Socioeconomic inequalities are significant in most OECD

countries: There is an almost 20% difference in dental visits

between high- and low-income groups.48 Just as there are

socioeconomic inequalities in oral health,49-52 there are also

socioeconomic inequalities in dental visits.53-56 A multicoun-

try study of adults aged 50 years and older from 14 European

countries reported significantly higher access to dental care

services by individuals in the highest-income group than

peers in the lowest-income group.53 Older adult population is

not immune from this trend.54,57 In addition, a study from

Sweden reported that about 60% of the socioeconomic

inequalities in poor oral health were explained by lack of

access to dental care services.58 Thus, socioeconomically dis-

advantaged people have greater needs for dental care and are

less likely to use dental care services, accelerating inequal-

ities in oral health.

In many countries, dental care is provided by both public

and private health care systems. Whilst low socioeconomic

position and lack of insurance are significant financial bar-

riers to dental care,59 differences in the use of public- and

private-sector dental care services amongst different socio-

economic groups may also contribute to overall polarisation

in the use of dental care. A recent Finnish report56 examined

how differences in socioeconomic factors are associated with

the use of dental care in the public and private sectors. The

provision of dental care in Finland is an example of a 2-sector

system where dental care provided through the public sector

is universally covered for all residents and dental care pro-

vided in the private sector is free market−based. There were

differences in the overall utilisation of dental care between
residents with higher and lower educational attainment and

income, indicating that a high socioeconomic position was

strongly associated with a higher likelihood of having dental

visits.56 However, the difference was mainly attributed to vis-

its to private dental clinics, with little association between

higher socioeconomic position and use of public dental clin-

ics.56 Thus, public coverage of dental services could poten-

tially mitigate, to some extent, the gap in dental visits

between high− and low−socioeconomic status groups.

In its most recent statement, the WHO recommended

strengthening the provision of oral health services as part

of the package of essential health services to achieve uni-

versal health coverage.60 Expanding the coverage of dental

insurance is reported to increase dental service use in the

general population, including older adults.61,62 However, it

should be noted that the finding is not applicable to all

national circumstances. The existence of financial barriers

to dental visits, even in a country where dental services

are already publicly covered, is an issue that needs to be

resolved in order to design an equitable dental health care

system.
Conclusions

Oral health is essential for older people, and oral care needs

are growing in ageing societies. Provision of oral health care

to vulnerable older people, including care home residents, is

required. Integration of oral care with general care will possi-

bly improve the quality of daily life of older people and lower

health care costs.
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