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Emerging evidence has shown a strong link between
the effects of chronic oral inflammation and general
health. The mouth is the visible gateway to the rest
of the body and reflects what is happening deep
inside. Periodontal disease has been linked to sys-
temic disease; likewise, systemic disease can have an
impact on oral health. In fact, there are over 100 sys-
temic diseases that have oral manifestations, such as
cardiovascular disease, stroke, respiratory infections,
pancreatic cancer, diabetes, and nutritional prob-
lems. This is a bidirectional relationship and the link
is inflammation. Oral health problems can have an
adverse effect on the quality of life and are more
prevalent in older adults, but are not caused by aging.
Approximately 75% of baby boomers will enter long-
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term care facilities with the majority of their natural
teeth and this trend is expected to continue. Studies
indicate that residents with good oral care require
less health care dollar expenditures. Therefore, den-
tal professionals, such as the dental hygienist, should
be part of the multidisciplinary team to assist in
providing expert regular dental care and training to
caregivers and other health care professionals in
long-term care facilities. (J Am Med Dir Assoc 2009;
10: 667–671)
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Emerging evidence shows a plausible relationship between
periodontal disease and general health. This is especially pro-
nounced in the institutionalized elderly because of the higher
prevalence and incidence of oral disease.1 Oral health prob-
lems can have an adverse effect on the quality of life and are
more prevalent in older adults, but are not caused by aging.
Good dental hygiene can dramatically affect the quality of
a person’s life, affecting such things as chewing, eating, swal-
lowing, speaking, facial aesthetics, and social interaction.2

The older adult patient is more likely to have chronic oral
conditions that affect their general health. Many assisted
living elderly will move into long-term care (LTC) facilities
as their overall health deteriorates. Frail and dependent resi-
dents may then be at a higher risk for developing more dis-
ease. Oral diseases are most prevalent when there is
a decline in general health, cognitive abilities, increase in dis-
abilities, functional dependence, and polypharmacy.3 This is
a timely topic because approximately 75% of baby boomers
will enter and impact the current system of long-term care
with most of their natural teeth, and this trend is expected
to continue.4 In fact, the number of elderly residents in
nursing homes is projected to triple over the next 3 decades,
which makes those who are 85 years and older the fastest
growing segment of the population.5 Based on current
demographics, the population of individuals 65 years and
older is expected to increase by 126% before the year 2011,
compared with the population as a whole, at only 42%.6

Providing proper oral care to residents in long-term care
may present a challenge for caregivers. These same caregivers
now assume the responsibility for oral hygiene techniques
that were once performed by the resident; therefore, monitor-
ing of residents’ oral health becomes a necessity. It is impor-
tant that reliable information be accessed and communicated
to families, health care providers, managers, administrators,
surveyors, and federal providers. This information is invalu-
able for quality assurance so improvements in dental health
can be optimized.1

Many people in the United States do not receive adequate
dental care, owing to barriers such as lack of both insurance
and public programs, fear of dental procedures, and cost.
Additionally, dental insurance coverage has not increased
over the years to keep up with the rising dental expenditures.
Disparities vary on the basis of sociodemographic factors,
such as lower educational levels, which may correlate with
more tooth loss, but may be prevented with education and
regular dental care. Current trends indicate that fewer adults
are having teeth extracted because of decay or periodontal
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disease. In general, access to prevention and early interven-
tion must be continually improved. More emphasis should
be placed on vulnerable populations, such as the elderly.7

Destructive periodontal disease is manifested by the loss of
connective tissue and bone support, and may be associated
with an increased risk of systemic disease. Recent research
suggests that bacteria from periodontal disease are associated
with increased risk of heart disease, stroke, and respiratory
infections. A growing proportion of older Americans are re-
taining their teeth into old age.7 In fact, the presence of
one single tooth puts the person at risk for decay and peri-
odontal disease, along with the colonization of bacteria asso-
ciated with these diseases.8 To improve the oral health of the
institutionalized elderly, every resident should have access to
dental treatment. Federal regulations require nursing facili-
ties under Medicare or Medicaid to ensure that every resident
maintains the highest physical, psychosocial, and mental
well-being that is practical.7 However, evidence suggests
that this is not being provided effectively. Nursing home care-
givers and state surveyors should all receive training to enable
them to evaluate and monitor that proper oral health services
are delivered.7 In addition, federal regulations require that
nursing homes provide necessary services ‘‘to maintain good
nutrition, grooming, and personal oral hygiene’’ for resi-
dents.9(p556) These are some of the standards and goals that
should be attained in the long-term care environment in
order to achieve optimal health with the institutionalized
elderly population.10

DISCUSSION

Guidelines and National Initiatives

Published in the year 2000, Healthy People 2010 states that
oral health is essential and an integral component of health;
in fact, no one is truly healthy unless they are without oral dis-
ease. Millions of people experience decay, periodontal dis-
ease, or oral cancer, which can cause pain; difficulty with
speech, eating, and swallowing; loss of self-esteem; financial
burdens; and even death.7

The Surgeon General’s Report on Oral Health published in
2000, Oral Health in America, warned Americans about the
connection between oral health and general health. This
report is considered a milestone in the history of America’s
quest for oral health. The focus is that oral health should be
achievable by all Americans. However, the senior population
suffers from the worst of oral conditions, when they need their
health the most. Satcher11(177–189) states this ‘‘silent epi-
demic’’ affects our most vulnerable citizens, the elderly, and
that ‘‘oral health is integral to general health; you cannot
be healthy without oral health.’’ The mouth is a mirror of
health or disease and the visible gateway to the rest of the
body, which reflects what is happening deep inside. The ma-
jor goal of this report was to raise awareness to improve dental
health literacy among the general public and healthcare pro-
viders.

US Surgeon General Richard Carmona released a National
Call to Action to promote oral health in 2003 and represents
a partnership network of more than 90 public and private
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organizations. This report builds on the first-ever report by
US Surgeon General David Satcher in 2000 and is a ‘‘wakeup
call to take action.’’12 The Call to Action has 5 specific actions
and implementation strategies:

� Change perceptions about oral health.
� Overcome barriers by replicating effective programs and

proven efforts.
� Build the science base and accelerate transfer of knowl-

edge.
� Increase the oral health workforce diversity, capacity,

and flexibility.
� Facilitate collaborations by building the nation’s oral

health infrastructure to ensure sufficient knowledge
and expertise.

Dental hygienists can provide low-cost alternative
approaches to oral care delivery, providing access to care in
meeting oral health needs through screenings, patient educa-
tion, and preventive care.12 This report shows solutions and
ways that the public and private sectors can ‘‘take action’’
to improve oral health in America.

As emphasized in the World Oral Health Report 2003, the
World Health Organization (WHO) sees oral health as inte-
gral to general health, as a determinant for quality of life, and
essential for well-being. There are profound oral health
inequalities related to age, race, ethnicity, gender, and socio-
economic status. The strong relationship between oral disease
and other chronic diseases is a result of common risk factors.
The 2 leading global oral afflictions are dental caries (decay)
and periodontal disease, both of which can be controlled with
thorough oral examinations for early detection and treat-
ment. Many general diseases manifest in the mouth, and
oral disease may be the first indication of other life-threaten-
ing disease. The interrelationship between oral health and
general good health are even more pronounced among older
people, where the most common barriers are impaired mobil-
ity, transportation, financial hardship, and negative attitudes
about oral health.13 Reducing the disparities that target older
populations with high risk will improve access to care.

The first-ever Global Summit on the Oral-Systemic Connec-
tion was held in July 2006 and attracted leading research sci-
entists, editors of scientific journals, and the major dental and
medical associations from all over the world. The purpose was
to survey the latest research on the mouth-body connection
and explore the causal relationship between oral and systemic
health. The summit concluded that there is a ‘‘strong link’’
between oral and systemic health and that further research
in this area is needed.14

Pathogenesis and Clinical Consequences

Periodontal disease is a term used to describe the inflamma-
tory diseases that affect the supporting structures in the
mouth.15 The leading theory is that dental plaque (biofilm)
results in an inflammatory response, such as chronic gum dis-
ease (periodontitis), which starts a cascade of chemical events
that allow bacteria to enter the blood stream from the gingi-
val pockets, causing a bacteremia (infectious burden). Bacte-
ria move through the blood vessels to distant sites (including
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the heart).16 Chronic inflammation in the arteries makes
them less elastic and smaller. As such, periodontal-derived
bacteremia plays a part in increasing the risk for systemic dis-
eases and disorders.4

Inflammation anywhere in the body can adversely affect
other sites as well as the system as a whole. The oral inflam-
matory process results in pocket formation, mobility, bone
loss, and eventually loss of teeth.15 Periodontal disease has
been linked to systemic disease; likewise, systemic disease
can have an impact on oral health. The implications of the
oral to systemic link may act synergistically by putting even
the healthy elderly population at increased risk for complica-
tions with other comorbidities such as cardiovascular disease,
stroke, respiratory infections, pancreatic cancer, diabetes, and
nutritional problems. In fact, there are over 100 systemic dis-
eases that have oral implications, which puts a significant bur-
den on an already costly health care system. This is
a bidirectional relationship and the link is inflammation.
There is increasing evidence that comorbidities are more
prevalent in the frail elderly.4 The literature is replete with
studies that show that oral care in long-term care facilities
is poor.6,17,18 In fact, 50% of directors of nursing homes in
Ohio responded to a survey and rated the oral health of their
residents as poor or fair.19 Studies indicate that residents with
good oral care develop fewer adverse events, require less
health care dollar expenditures, and have better outcomes
than those with poor oral health.4

Poor oral hygiene increases the risk of aspiration pneumo-
nia from the bacterial burden.5 Aspiration pneumonia is con-
sidered a major health concern that is related to mortality in
the elderly living in long-term care facilities, owing to the
oral cavity being a reservoir for respiratory pathogens. In
addition to poor oral hygiene, periodontal disease has been
shown to be a risk factor for pulmonary infections. Generally
speaking, aspiration pneumonia in the elderly is usually
attributed to anaerobic gram-negative bacteria, such as peri-
odontal pathogens.20 These organisms inhabit the orophar-
ynx and aspiration of the contents has been suggested as
the mechanism by which these pathogens enter the respira-
tory system. In one study, older patients receiving oral care
in nursing homes had half the mortality rate due to pneumo-
nia compared with those not receiving oral care.2 Another re-
port showed the annual cost of nursing home�acquired
pneumonia in the United States easily exceeding $8 billion.8

Some support the use of low-cost resources and interventions
to provide daily oral care in order to avoid these substantial
costs, along with the morbidity and mortality associated
with pneumonia.

Ventilator-associated pneumonia (VAP) is a major con-
cern and this infection has been linked to poor oral hygiene.
The oral biofilm attaches to the endotracheal tube and then
travels down to the lungs. VAP incidences are as high as 78%
with mortality rates over 50%, and require more therapies be-
cause the length of stay in the subacute area is increased by an
average of 22 days.21 Nosocomial pneumonia is attributed to
$1.5 billion in additional health care costs, which may be pre-
vented by proper oral care. The cost of implementing an oral
health educational program is minimal compared with the
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cost of treating VAP, which typically costs an average of
$40,000 per case to treat. Studies have shown that an oral
health educational program reduced VAP treatment costs
between $425,606 and $4.05 million.21 When the gap
between the medical and dental professions begins to close,
through comprehensive patient care, reduced health care
costs will soon follow.

Regulatory Reporting

The federal Omnibus Budget Reconciliation Act of 1987
(OBRA) mandated that all nursing homes receiving
Medicaid and Medicare reimbursements provide routine
and emergency care to residents.9 From a dental perspective,
they are currently required to provide dental care internally
or externally, schedule appointments, arrange for transporta-
tion, and develop an oral health program that includes an
annual staff in-service training session. They are also to com-
plete an oral examination within 45 days of admission and
annually thereafter, and provide daily oral hygiene care for
every resident. Visits to the nursing home by dental profes-
sionals can be done bedside or in a designated area with
mobile equipment.6

OBRA uses the Minimum Data Set (MDS) to assess the
state of resident oral care. The American Dental Association
(ADA) and Special Care Dentistry (SCD) believe that the
MDS is incomplete and are proposing a revision of the
MDS.1 The current requirements for oral health evaluations
are listed in OBRA MDS 2.0 Section L. They are as follows:
assessment of any debris in the mouth before going to bed at
night; clean removable appliances (eg, dentures or partials);
observe for broken, loose, or decayed teeth or inflamed gum
tissue; and perform daily mouth care, which is to be done
by the resident or staff. Dental treatments have changed
extensively in recent years; therefore, the current 20-year-
old OBRA regulations may need revisions to better evaluate
the oral health and care of residents in nursing homes. Mean-
ingful data must be gathered to evaluate the oral health of
vulnerable residents with comorbidities and complex medical
conditions for appropriate treatment planning and appraisal.1

The current information-gathering and reporting system is
less than optimal and needs to be updated.

Federal regulations in the United States mandate a care
plan to ensure a minimal level of care in facilities receiving
reimbursement from Medicare and Medicaid.3 The MDS
and the Resident Assessment Protocol (RAP) are such tools.
A facility based in Sweden developed a Revised Oral Assess-
ment Guide (ROAG) to assist nurses in detecting oral prob-
lems on admission. Afterward, 71% of the patients were
found to have oral health problems, which was significantly
associated with the presence of respiratory diseases. These
findings indicate the importance of standardized oral health
assessments in long-term care that otherwise would remain
hidden on admission.22

Oral Care Delivery in Long-Term Care

Important new research from one study shows that the Cer-
tified Nursing Assistant (CNA), the direct caregiver with
proper training, can make the biggest impact on the resident’s
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oral health, which affects their total well-being. However, in
this same study only 16% of the residents even had their teeth
brushed and then for an average of only 16.2 seconds.10 Clean
gloves were never worn; in fact, some CNAs even did oral
care after cleaning up bowel movements. None of the resi-
dents were offered flossing, or any type of visual assessment.10

The recommended amount of time for brushing the teeth is at
least 2 minutes.15 The oral care that was observed was prob-
ably better than usual because the CNAs knew they were
being observed for general morning care (Hawthorne effect),
but were blinded to the study focus of only oral care. This is
disturbing because it shows the lack of complete oral care
that should be performed on a daily basis for residents that
are dependent on the caregiver. Barriers to oral care are
that it is considered time consuming, not a priority, and labor
intensive. CNAs probably have not been taught the proper
technique to effectively remove plaque even if they are doing
daily oral care, because staff training on ‘‘how’’ and ‘‘why’’ has
not been emphasized.10

Self-care impairment is endemic in the nursing home pop-
ulation because of impaired visual acuity, decreased manual
dexterity, arthritis, diminished grip strength and range of
motion, and decreased salivary flow and buffering capacity.
These conditions make them dependent on the nursing staff
for oral care, which has been well documented as a low prior-
ity to these caregivers. Most of the oral care regulations are
not enforced, so there is little motivation to comply.8

The CNA often receives limited and insufficient education
on proper oral care. In fact, the average time devoted to den-
tal procedures is only 30 minutes during their entire curricu-
lum. Likewise, few Registered Nurses and physicians feel
confident in recognizing and reporting dental problems and
may view them as comparatively unimportant.5 Therefore,
the nursing staff lacks knowledge about the oral cavity, has
a perceived lack of time, and the perception that oral care
is not a priority.6

Nursing education should be modified to include the link
between oral health and general health. In fact, oral care is
still regarded as an intervention for patient comfort, rather
than health promotion, and has not been updated for more
than 120 years. Caring for the oral cavity has been given
a low priority. Lemon and glycerine swabs have become the
standard of care and are frequently substituted for tooth
brushing. These swabs can cause an acidic oral environment,
with resulting decalcification and xerostomia. If toothbrushes
are available, they are usually of poor quality and used im-
properly. Dental hygienists need to educate and collaborate
with the medical community in long-term care. The most
cost-effective preventive measure would be employing dental
hygienists in long-term care facilities to provide direction and
necessary improvements in oral care.21

Challenges for Long-Term Care

Studies show that chronic periodontal disease may be
linked to systemic conditions, and this link appears to be
inflammation. Most nursing home residents need assistance
with oral care because of some type of impaired manual dex-
terity and cognitive deterioration or dementia. Therefore,
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many elderly have periodontal disease or decay ranging
from mild to severe. Traditionally, oral care has not been a pri-
ority by health care workers, even though the residents are
dependent on the caregivers. In fact, they tend to view it as
a grooming function, instead of infection control. Common
approaches given by the CNA when delivering oral care
include not changing gloves, not explaining the procedures
first, improper positioning, and physical restraints. Therefore,
many residents were understandably combative. Lack of time
and accountability often are blamed for the improper oral
care. Given the growth of the aging segment and the relation-
ship of oral health to general health, the medical community
needs to move beyond traditional thinking that the mouth is
isolated from the rest of the body and see the connection to
well-being.5

Potential Solutions

Medicare and Medicaid certifications may be the most
effective forum for imposing compliance for oral health qual-
ity-of-care standards owing to the reliance of nursing homes
on funding from these organizations. An oral health quality
standard would include daily oral care, periodic assessment
with prophylaxes, oral cancer screenings, and ensure that
written policies for oral care were followed and documented
for the most dependent segment of the elderly population.
This would raise the bar and provide awareness of the high
correlation between oral health and general health.23

Oral care is not always adequately evaluated during assess-
ments of general health. The main difficulty reported is lack
of patient cooperation, time, restricted mouth opening,
unpleasant nature of the task, lack of training, and knowl-
edge.24 Stone25 elucidated many problems and solutions for
achieving adequate oral care in the long-term care environ-
ment. The largest barrier for institutionalized adults is the
lack of dental hygiene preventive care because of restrictions
on scope of practice enforced by state legislation. The author
feels that the solution to this problem is to allow dental
hygienists to provide care to this underserved population.
Sixty-five percent of nursing home personnel support having
a dental professional on staff. Most CNA programs are 120
hours in length (1 month). Nurses instruct CNAs on proper
oral hygiene from outdated textbooks, which focus on oral
care after hair care, with no mention of infection control or
oral to systemic disease and health. The CNAs practice the
oral care procedures on each other, which does not mimic
the clientele in a nursing home facility. Periodic instruction
by the dental hygienist to CNAs would help cultivate a higher
level of competency to increase the value of oral health,
which would then make an immense difference in the general
health of dependent residents.25 Research shows that a single
educational in-service delivered by a dentist or dental hygien-
ist to the nursing staff was not enough and resulted in only
minimal improvement in provided care.6

CONCLUSION

Further research and governmental initiatives are needed
to determine which changes would be most effective in the
long-term care environment. Improvement in oral hygiene
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is not without some cost, but the reduction of undesirable out-
comes along with improved quality and quantity of life are
worth the small investment. A multidisciplinary collabora-
tion, which includes health care providers such as dental
hygienists and nurses, should work together as a team. This
synergistic approach would promote prevention for optimal
health and wellness, which is much less costly than disease
treatment.
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