‘ AN INTEGRATED APPROACH TO HEALTHY AGING ‘

Burden of Oral Disease Among Older Adults and Implications
for Public Health Priorities
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Dental diseaseislargely
preventable. Many older
adults, however, experi-
ence poor oral health.

National data for older
adults show racial/ethnic
and income disparities in
untreated dental disease
and oral health-related qual-
ity of life. Persons reporting
poor versus good health also
report lower oral health-
related quality of life.

On the basis of these
findings, suggested public
health priorities include
better integrating oral health
into medical care, implement-
ing community programs
to promote healthy behav-
iors and improve access
to preventive services, de-
veloping a comprehensive
strategy to address the oral
health needs of the home-
bound and long-term-care
residents, and assessing
the feasibility of ensuring a
safety net that covers pre-
ventive and basic restora-
tive services to eliminate
pain and infection. (Am J
Public Health.2012;102:
411-418.d0i:10.2105/AJPH.
2011.300362)

and William D. Bailey, DDS, MPH

ORAL HEALTH IS VITAL TO THE
general health and well-being of
all Americans.! The mouth reflects
a person’s health and well-being
throughout life. Oral diseases can
have an impact on many aspects of
general health and health condi-
tions can in turn have an impact
on oral health. Oral and other
diseases also share common risk
factors. Because the risk of chronic
conditions increases with age, it is
important to examine the interplay
of these diseases with oral disease,
and their combined impact on
overall health among older adults.
We describe the scope of the
problem of dental and periodontal
diseases among older adults and
how they can profoundly diminish
quality of life and have an adverse
impact on general health. Next, we
characterize the burden of oral
diseases with current national data
and published studies. Finally, we
explore roles for the public health
system in improving the oral
health of older US adults. Al-
though oral cancer disproportion-
ately affects older adults and has
a high burden,? it is excluded
because of space constraints.

POOR ORAL HEALTH AND
QUALITY OF LIFE AND
GENERAL HEALTH

Poor oral health can limit food
choices and diminish the pleasures
of eating' Studies indicate that
extensive tooth loss impairs
chewing efficiency.>* Because
having 20 teeth is considered
necessary for functional dentition®
and chewing with removable
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dentures is at least 30% to 40%
less efficient than chewing with
natural teeth,® persons with ex-
tensive or complete tooth loss are
more likely to substitute easier-to-
chew foods such as those rich in
saturated fats and cholesterol for
foods high in carotenes, vitamin C,
and fiber.”® Among older persons,
tooth loss has been shown to be
associated with both weight loss®
and obesity.'

Extensive and complete tooth
loss may also restrict social contact
and inhibit intimacy." Tooth loss
can affect speech, which in turn
limits social interaction," detracts
from physical appearance,'® and
lowers self-esteem.®

Untreated oral diseases will not
resolve if left untreated and can
profoundly impact quality of life.
Pain from untreated oral diseases
can restrict normal activities of
daily life and disturb sleep.' In
advanced states, caries involves
the pulp of the tooth and destroy
tooth structure leaving only root
fragments that can lead to ulcera-
tions and abscesses.'* Periodontitis
can destroy the supporting tissues
of the teeth and also lead to
abscesses that result in swelling,
bleeding, and pain.15 Untreated,
caries and periodontitis ultimately
lead to tooth loss.!®

Failure to prevent or control the
progression of oral disease may
increase the risk of adverse health
outcomes. A recent Cochrane sys-
tematic review found evidence
that the treatment of periodontal
disease improved metabolic con-
trol among persons with type 2
diabetes."” Another recent study

found that invasive dental proce-
dures (periodontal therapy and
tooth extraction), likely avoidable
with early treatment and preven-
tion, increased the incidence of
ischemic stroke and myocardial
infarctions.'®

Studies have demonstrated
a similar association between oral
hygiene and positive health out-
comes. Two systematic re-
views'%?° found that enhanced
oral hygiene care can prevent re-
spiratory infections and death
from pneumonia in elderly people
in hospitals and nursing homes.
Another recent study found that
frequent toothbrushing was asso-
ciated with lower levels of cardio-

vascular disease.?!

Preventing Poor Oral Health
Poor oral health is largely pre-
ventable." A meta-analysis found
that fluorides, whether self-applied
(i.e., toothpaste), professionally
applied, or delivered through
community water systems, reduce
coronal caries incidence in adults
by about 25%.%? Fluorides** and
antimicrobial varnish (i.e., chlor-
hexidine-thymol)?* are also effec-
tive in reducing root caries inci-
dence. Effective interventions to
prevent and control periodontal
disease include scaling and root
planing®* and oral health educa-
tion on self-care.? Increased ex-
posure to fluorides has been a
major factor contributing to the
decline in edentulism (i.e., total
tooth loss) over the past 50
years.?% By 2004, the prevalence
of complete tooth loss among
those aged 75 years and older had
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dropped to less than half the 1957

rate—68% versus 31%.1627

Untreated Dental Disease and
Limited Access to Care

The presence of extensive tooth
loss, untreated caries, and un-
treated periodontal disease among
older adults®” indicates that a siz-
able number may not have access
to interventions effective in pre-
venting and controlling oral dis-
ease. In 2008, almost half of older
community-dwelling dentate
adults reported no past-year den-
tal visit.® There is also evidence
that those in highest need are the
least likely to receive care. Among
dentate adults aged 65 years
and older, racial/ethnic minorities
were about half as likely to report
a past-year dental visit*® and
about twice as likely to have at
least 1 tooth with a cavity in need
of a restoration than were their
nonminority counterparts—37%
and 419%, respectively, for non-
Hispanic Blacks and Mexican
Americans versus 16% for non-
Hispanic Whites.?”

Older adults may have more
difficulty accessing effective in-
terventions to prevent and con-
trol oral disease than do younger
adults. One major barrier is lack
of insurance. Medicare only
covers narrowly defined medi-
cally necessary procedures and
many state Medicaid programs
do not cover dental services for
adults. This results in adults
paying an increasing portion of
their dental expenditures out of
pocket as they age. National data
indicate that the percentage of
dental expenditures paid by pri-
vate dental insurance decreased
with age from 50% for dentate
persons aged 55 to 64 years, to
220% for dentate persons aged
65 to 74 years, and to 14% for
dentate persons aged 75 years
and older.?® This lack of dental
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insurance coverage may affect
treatment choices. Mean dental
expenditures were lower among
persons aged 75 years and older
compared with persons aged 55
to 74 years,?® suggesting that
these persons may have selected
no treatment or lower cost op-
tions such as tooth extraction
instead of more expensive end-
odontic and prosthetic treat-
ment.

As older adults age they may
experience difficulties brushing
their teeth, which has been shown
to be effective in preventing oral
disease,3® and in seeking effective
clinical care.*® For example, insti-
tutionalized and homebound el-
derly for whom self-care may be
especially difficult have poorer oral
health than active elderly.*"3

Low utilization of dental care
may also be attributable to lack of
perceived need. Among adults
with similar clinical dental health
status, older adults report less
need for dental care than do
younger adults. Perceived need is
an important predictor of dental
utilization—a multivariate analysis
found the best predictor of dental
utilization by older adults to be
perceived importance of dental
care followed by perceived need
and number of teeth remaining.>*
The disadvantaged and ethnic
minorities are also more likely to
report lower perceived need than
other older adults with similar
clinical status.

EPIDEMIOLOGY AND
BURDEN

Both caries and periodontal
disease share common risk factors
with other chronic diseases. These
risk factors include poverty,°
poor diet,*® and tobacco use.?*
Tobacco use accounts for more
than half of periodontitis cases
among US adults.®®
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Factors associated with aging
can also increase the risk of dental
caries. For example, chronic con-
ditions and medications taken to
treat them increase the likelihood
of dry mouth. Commonly used
drugs that can induce dry mouth
include tricyclic antidepressants,
antipsychotics, atropinics,
B-blockers, and antihistamines.>®
Saliva protects teeth against dental
caries by lubricating the mouth
and gums, which in turn reduces
bacteria growth, and provides
minerals, such as calcium, phos-
phate, and fluoride needed to
remineralize tooth surfaces where
tooth decay is just beginning. Re-
ceding gums, associated with
periodontal diseases, are more
common in older adults and ex-
pose root surfaces to decay-caus-
ing bacteria.

The National Health and Nu-
trition Examination Survey
(NHANES) is a program of studies
designed to assess the health and
nutritional status of adults and
children in the United States. The
cross-sectional survey is unique
in that it combines interviews and
physical examinations. We used
data from NHANES 2005
through 2008%” to estimate den-
tate status and prevalence of un-
treated dental disease (Figures 1
and 2) by age (50—64 years,
65-74 years, and >75 years) and
selected characteristics, including
persons reporting fair or poor
general health (hereafter referred
to as poor general health), chronic
disease status (see Appendix A,
available as a supplement to the
online version of this article at
http://www.ajph.org), race/
ethnicity (non-Hispanic Whites,
non-Hispanic Blacks, and His-
panics), and income (<200%
and >200% federal poverty
level). NHANES 2003 through
2008 includes oral health
quality of life—related questions

(Table 1; distribution of re-
sponses to question in Appendix
B, available as a supplement to
the online version of this article at
http://www.ajph.org). Because
NHANES only samples noninsti-
tutionalized persons, data from

3940 conducted

2 state surveys
since 2000 provided statewide
estimates of long-term-care (LTC)
residents’ oral health status. Be-
cause of the paucity of data for
LTC residents, these findings may
not be generalizable to other
states. Four major themes
emerged from the analyses of
these data.

Risk of Tooth Loss Among
Older Persons

Age per se was not a risk factor
for tooth loss. Among the same
age cohorts, edentulism rates vary
by country and have decreased
significantly over time in the
United States.'® A major factor in
the decline in tooth loss is better
prevention and control of its 2
major causes—dental caries and
periodontal infections.'® Among
the current cohort of older adults
(NHANES 1999-2004), however,
tooth loss was highest among per-
sons aged 75 years and older
(Figure 1). Compared with persons
aged 50 to 64 years, persons aged
75 years and older were 3 times
more likely to be edentulous (32%
vs 10%) and, among the dentate,
persons aged 75 years and older
had 4 fewer teeth on average
(18 vs 22).

A significant number of older
adults had untreated dental dis-
ease. About 20% had untreated
dental caries in a coronal surface
and a similar number needed
periodontal treatment (Figure 2).
Persons in the oldest age group
were about 50% more likely to
have untreated root caries than
persons aged 50 to 64 years
(16% vs 11%).
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“Difference in mean number of teeth between persons aged 50-64 years and > 75 years was significant at P <.05. Difference in mean number of teeth by general health status was significant at
P <.05 for all ages. Difference in mean number of teeth between Non-Hispanic White and Non-Hispanic Black and Non-Hispanic White and Hispanic was significant at P < .05 for all ages.
Difference in mean number of teeth by income was significant at P <.05 for all ages.
®Difference in edentulism between persons aged 50-64 years and > 75 years was significant at P < .05. Difference by general health status was significant at P<.05 for all ages. Difference
between Non-Hispanic White and Non-Hispanic Black and Non-Hispanic White and Hispanic was significant at P <.05 only for persons aged > 75 years. Difference by income status was
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income: NHANES 2005-2008.

Poor Oral Health and Poor
General Health

The NHANES data confirm
findings of previous studies—there
is a strong association between

poor general health and poor oral
health. Edentulism was about
10% points higher among persons
reporting poor general health
compared with those reporting
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FIGURE 1—Tooth loss among US adults aged 50 years and older by (a) age, (b) age and general health status, and (c) age, race/ethnicity, and

good or better general health
(Figure 1). Dentate persons
reporting poor general health also
had from about 2 (aged >75
years) to 4 (aged 65-74) fewer

teeth than persons reporting good
or better general health. Of note is
that the mean number of teeth in
persons aged 50 years and older

reporting poor general health was
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“Difference between persons aged 50-64 years and > 75 years was significant at P <.01.

®Difference by general health status was significant at P <.05 for all ages.

“Difference by general health status was significant at P <.05 for persons aged 50-74 years.

“Difference by general health status was significant at P <.05 for persons aged 50-64 years.

®Difference between Non-Hispanic White and Non-Hispanic Black was significant at P < .05 for all ages. Difference between Non-Hispanic White and Hispanic was significant at P < .05 for persons
aged 50-74 years. Difference by income significant at P <.05 for all ages.

Difference hetween Non-Hispanic White and Non-Hispanic Black and Non-Hispanic White and Hispanic was significant at P <.05 for all ages. Difference by income was significant at P <.05 for
persons aged 50-74 years.

®Difference between Non-Hispanic White and Non-Hispanic Black and Non-Hispanic White and Hispanic was significant at P < .05 for all ages. Difference by income was significant at P < .05
for all ages.

FIGURE 2—Untreated dental disease among US adults aged 50 years and older by (a) age, (b) age and general health status, and (c) age,
race/ethnicity, and income: NHANES 2005-2008.
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below the threshold for functional
dentition (Figure 1; mean num-
ber for those aged 50—64 years
was 19.7). Rates of complete and
partial tooth loss were higher
among older persons with ar-
thritis, cardiovascular disease,
chronic obstructive pulmonary
disease, diabetes, and low vi-
sion/blindness compared with
persons without these conditions
(Appendix C available as a sup-
plement to the online version

of this article at http://www.
ajph.org).

Persons reporting poor health
also had higher levels of untreated
dental disease (Figure 2) and were
more likely to report painful ach-
ing in their mouth—32% of per-
sons aged 50 to 64 years with
poor health (Table 1). Specific
conditions that increased the like-
lihood of reporting pain include
arthritis, chronic obstructive pul-
monary disease, cardiovascular
disease, diabetes, and low or no
vision (Appendix D, available as
a supplement to the online version
of this article at http://www.ajph.
org). About 22% of adults aged 65
to 74 years and 35% of adults
aged 50 to 64 years reporting
poor general health also reported
avoiding particular foods because
of poor oral health (problems with
their teeth, dentures, or mouth;
Table 1).

Poor oral health profoundly di-
minishes quality of life among
persons with poor general health—
persons aged 50 to 64 years
reporting poor health were almost
3 times as likely to report that their
life was less satisfying because of
poor oral health whereas persons
in the other age groups were about
twice as likely (Table 1).

Disparities in Oral Health by

Race/Ethnicity and Income
Disparities in percentage den-

tate by race/ethnicity and income
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increased with age (Figure 1). The
percentage dentate was similar by
race/ethnicity among those aged
50 to 74 years, but ranged from
about 57% for non-Hispanic
Blacks and Hispanics to 70% for
non-Hispanic Whites among per-
sons aged 75 years and older.
Among persons aged 50 to 64
years there was a 10% point
difference by income; among
those aged 75 years and older, the
difference was 249% points. Non-
Hispanic Whites aged 75 years
and older had about 4 more teeth
than non-Hispanic Blacks or His-
panics (19 compared with about
15 teeth). Higher-income adults
had 2 to 3 more teeth than lower-
income adults depending on age
group (Figure 1).

Disparities in untreated dental
disease for the 2 primary causes of
tooth loss—caries and periodontal
disease—however, were typically
highest in persons aged 50 to 64
years (Figure 2). Poor persons in
this age group were about twice
as likely to have a cavity that
needs treatment (35% vs 17%),
have untreated root caries (18%
vs 8%), or need periodontal
treatment (42% vs 22%) as were
their higher income counter-
parts. The prevalence of un-
treated root caries, however, was
especially striking for older non-
Hispanic Blacks—more than
40% (Figure 2).

Disparities in untreated dental
disease may contribute to dispar-
ities in oral health—related quality
of life. Persons aged 50 to 64
years, racial/ethnic minorities, and
the poor were more likely to re-
port oral pain, food avoidance, and
self-consciousness or embarrass-
ment because of their mouth,
teeth, or dentures (Table 1). They
were also about twice as likely to
report that poor oral health di-
minishes their satisfaction with life
(Table 1).
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Vulnerable Elderly and
Noninstitutionalized
Counterparts

Data from Massachusetts
(2009)*° and Kentucky (2002
2005)*° indicate that the vulner-
able elderly (residents of LTC
facilities and homebound) have
high levels of untreated dental
disease (Appendix E, available as
a supplement to the online version
of this article at http://www.ajph.
org). In Massachusetts, almost
60% of dentate LTC residents
have untreated cavities; among
these persons, 58% have major or
urgent treatment needs. Almost
75% of LTC residents have gingi-
vitis, an important marker of poor
oral hygiene among elders that
may indicate a need for assistance
with oral hygiene. In Kentucky,
only 48% of LTC residents are
classified as having good or better
oral health by a dentist. This value
decreases to 40% for homebound
elderly. Among edentulous per-
sons, 81% of residents in LTC
facilities in Massachusetts have no
or inadequate dentures. In
Kentucky these values for man-
dibular dentures are 30% for LTC
residents and 46% for home-
bound elderly. Overall, the oral
health (e.g., dentate status and
untreated dental disease) of LTC
residents and the homebound is
markedly worse than that of the
younger elderly living indepen-
dently (Appendix E, available as
a supplement to the online version
of this article at http://www.ajph.
org).

The vulnerable elderly confront
barriers in accessing clinical care.
More than 59% of nursing home
directors in Massachusetts®® re-
port cost as a barrier to providing
dental care to their residents and
69% of the homebound elderly
in Kentucky report that cost, lack
of transportation, and limited

mobility restrict their access to
dental clinical care.*® Utilization of
dental care among the vulnerable
elderly is also low—55% of the
homebound elderly in Kentucky
report not having visited the
dentist within 5 years.**

Surveyed adults in Kentucky
aged 65 years and older (64%
were either residents of LTC or
homebound) reported that poor
oral health has a significant impact
on their quality of life: 19%
reported aching in their mouth,
teeth, or jaws; 22% reported dis-
satisfaction with their ability to
chew; and 23% reported dissatis-
faction with the appearance of
their teeth or dentures.*®

ROLES AND PRIORITIES
FOR PUBLIC HEALTH
SYSTEM

NHANES data confirm that,
compared with the general el-
derly population, untreated den-
tal disease is higher among per-
sons reporting poor general
health, racial/ethnic minorities,
and persons living in low-income
families. These same groups are
also more likely to report oral
pain; food avoidance; self-con-
sciousness or embarrassment be-
cause of their mouth, teeth, or
dentures; and that life is less
satisfying because of poor oral
health. These impacts tend to be
higher among persons aged 50 to
64 years compared with the older
age groups.

Our finding that persons
reporting poor general health
have higher levels of untreated
dental disease that diminishes
their oral health-related quality of
life suggests that oral health
should be better integrated into
medical care. Because persons
reporting poor health are more
likely to visit a physician than
a dentist ! it is important that
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primary care providers and geria-
tricians be educated on common
oral conditions, risk factors, and
healthy behaviors along with the
medical, functional, emotional,
and social consequences of poor
oral health. It is also important that
new integrated care models (e.g,,
health homes) incorporate oral
health expertise into a compre-
hensive set of services, especially
because persons reporting poor
health are significantly more likely
to have multiple chronic condi-
tions.* Finally, the finding that
more than 35% of the youngest
elderly group who reported poor
health also reported avoiding
certain foods suggests that edu-
cating clinicians to recognize
common oral conditions and to
refer for subsequent treatment
would not only enhance quality
of life but also encourage health-
ier eating patterns that could re-
sult in improved long-term
health.

Several factors highlight the
importance of developing com-
munity programs to prevent and
control oral disease among the
elderly. First, demographic trends
coupled with the fact that current
and future cohorts of older adults
are more likely than previous co-
horts to retain their natural teeth
indicate a future increase in the
number of elderly at risk for oral
disease. Second, the high levels of
untreated dental disease among
certain segments of the elderly,
especially those aged 50 to 64
years, as well as the potential
future shortage of dentists (the
number of persons per dentist is
expected to increase from 1712
in the mid-1990s to 1898 by
2020)*? suggest that future dental
treatment needs will remain at
their current levels or increase.
Finally, leaving oral disease un-
treated not only diminishes quality
of life but also may place the

elderly at higher risk for other
adverse health outcomes."” !

To successfully implement and
effectively target such programs,
systematic collection of data on
the oral health status of the elderly
will be required. The Association
of State and Territorial Dental
Directors has developed and vali-
dated a simple population-based
screening tool that can be per-
formed by trained nondentists to
provide key information to assess
dental care needs** comparable to
data previously obtained in Ken-
tucky and Massachusetts.>**°
Congregate meal settings are 1 of
the 2 recommended data collec-
tion sites because they serve
higher risk community-dwelling
older adults and have a set loca-
tion and times when multiple
adults can be surveyed. The sec-
ond recommended data collection
site is LTC facilities.

Important components of com-
munity programs would include
education and improved access to
effective preventive services.
Through partnerships with the
aging services network and orga-
nizations addressing aging issues,
messages on older adults’ need for
and the effectiveness of fluorides
in preventing oral disease could be
more widely disseminated to el-
ders, their caregivers, health care
providers, and policymakers. In-
novative strategies to increase ac-
cess to preventive care through
medical settings and community
programs should be explored.
Approaches such as replicating the
North Carolina experiment of us-
ing physician offices to screen for
oral disease and deliver fluoride
varnish to very young children*®
should be implemented and eval-
uated for older adults. In a similar
way, providing fluoride varnish in
pharmacy settings, which have
been shown to be effective in
increasing influenza vaccine
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coverage among older adults,*
could be piloted. For the vulnera-
ble (homebound and LTC resi-
dents) elderly, the effectiveness of
alternative modes of fluoride de-
livery, such as dietary prescription
supplements, for persons who
cannot brush their teeth, and
partnering with associations that
serve the homebound elderly to
deliver fluoride, should be ex-
plored.®

A comprehensive strategy to ad-
dress the oral health needs of the
vulnerable elderly is also needed.
Valid and reliable data on oral
health status as well as account-
ability for LTC facilities to provide
adequate daily oral hygiene care
and access to regular preventive
dental care are especially important
for this group of older adults—at
present, there are few incentives to
provide such care.*” In addition,
LTC residents and the homebound
elderly are likely in poorer states of
health than the elderly in the gen-
eral population. Poor self-reported
health is associated with cognitive
and physical limitations*® that hin-
der the ability to adequately articu-
late dental needs, perform daily oral
hygiene, or access necessary care.

An essential element of this
strategy would be to implement
and evaluate different ap-
proaches to ensure that more
homebound seniors and LTC
residents benefit from daily self-
care procedures, receive oral as-
sessments as the basis for indi-
vidualized care plans that address
provision of preventive care by
trained personnel, and have ac-
cess to restorative services when
appropriate. To ensure adequate
access for persons with limited
mobility, the feasibility of differ-
ent models to provide dental care
onsite at LTC facilities (e.g., staff-
ing and equipping dental opera-
tories*® or contracting with mo-
bile dental clinics) should be

‘ AN INTEGRATED APPROACH TO HEALTHY AGING ‘

evaluated. Two possible ap-
proaches to increase LTC staff
knowledge about oral health in-
clude having dental hygienists
provide standardized trainings to
existing LTC staff and creating

a new LTC staff position for a ge-
riatric dental practitioner (e.g.,
create a geriatric advanced prac-
tice dental hygienist similar to
nurse practitioners).*®

Finally, because of the high
levels of untreated disease among
the poor and vulnerable elderly,
the feasibility of ensuring a safety
net that covers basic preventive
care and restorative services to
eliminate pain and infections
should be examined. At present,
about half of the states provide no
or minimal dental benefits for
adults enrolled in Medicaid.’® A
first step would be to document
the costs and consequences of
leaving dental disease untreated.
These findings could then be used
to support coverage of select
groups of elders. It has been sug-
gested that a possible funding
mechanism could be to add adult
dental coverage to the Medicaid
“aged, blind, and disabled” pro-
visions.*

Good oral health is essential to
healthy aging. Because effective
interventions to prevent and con-
trol oral disease exist, good oral
health can be achieved by older
adults. The public health system
can play a vital role in ensuring
that this occurs. B
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