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Periodontal disease is an inflammatory re-
sponse to a continual source of bacteria that 
if left untreated can cause severe destruction 
to the oral tissues and surrounding structures.1 
It is a commonly found infection in elderly pa-
tients that can disturb the host’s immune sys-
tem and potentially impact systemic illnesses.2 
The prevalence of American adults who suffer 
from periodontal disease has been linked to an 
increase in age, with 47% occurring in younger 
adults and 70% occurring in elderly adults.3 
Within the past decade, there have been sever-
al research studies suggesting periodontal dis-
ease to be a major risk factor for hospital-ac-
quired pneumonia (HAP).2,4-11 Oral bacteria can 
be easily aspirated into the respiratory tract 
and can encourage the development of future 
systemic diseases, like HAP.2,4-6

HAP is a contracted lung infection that pro-
duces a positive respiratory culture after 48 
hours of being in the primary care of a hospital 
facility.6-7,12 It is an inflammatory condition of 
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the lungs that is influenced by infectious agents 
that are not present at the time of hospital ad-
mittance.13 Current research suggests that HAP 
occurs in 5 to 10 patients out of 1,000 admit-
ted hospital patients.14-16 The incidence of HAP 
cases increases as much as 6 to 20 fold in pa-
tients with mechanical ventilation.14-16 Although 
the mortality rate of patients with HAP may be 
as prevalent as 70%,17,18 approximately 30 to 
50% can be attributed to infection. It has been 
found that the mortality rate could possibly in-
crease even further from bacterial pathogens 
being present.19,20

Bacterial pneumonia, which is a form of 
HAP, is usually caused by resistant periodon-
tal pathogens, such as Staphylococcus aureus, 
Klebsiella pneumoniae, Psuedomonas aerugi-
nosa and Escherichia coli.4,5,12,21 These particu-
lar strains of resistant periodontal pathogens 
in conjunction with risk factors such as smok-
ing, aging and heightened stress levels can in-
crease the risk of contracting HAP in an elderly 
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patient.4-6,12 Resistant pathogenic bacteria that 
forms in response to periodontal disease sup-
plies the respiratory tissues with all of the ar-
mamentarium it needs to develop HAP.4-6

Periodontal Disease

Periodontitis is a chronic infectious inflamma-
tory disease that negatively impacts the peri-
odontium and destroys the remaining tooth-
supporting structures.1 Periodontitis is also a 
bacterially-induced disease that occurs in the 
oral cavity.1 Periodontal-diseased pathogenic 
bacteria have the ability to gain entry into a 
patient’s lungs by specific pathways, with the 
most common way via aspiration of the oro-
pharyngeal secretions by way of endotracheal 
intubation or mechanical ventilation.7,22-23 Of 
the periodontal bacteria commonly found in the 
oral cavity and respiratory tracts, K. pneumoni-
ae is the most common pathogen to cause HAP 
and ventilator-associated pneumonia (VAP), 
followed by Streptococcus pyogenes, Staphy-
lococcus aureus, Peptostreptococcoi species, 
Actinomyces species, K. pneumoniae, and Pre-
votella aeruginosa.5,8,12,24 According to the CDC, 
approximately 63% of all patients admitted 
to the Intensive Care Unit (ICU) in 2009 had 
colonization of a periodontal pathogen in their 
pulmonary tract and 76% of all patients that 
required ventilator-breathing assistance had 
the same bacterial colonization present in both 
their mouth and lungs.25 

Pneumonia Epidemiology

In 2004, the American Thoracic Society (ATS) 
and the Infectious Disease Society of America 
(IDSA) published a document explaining the 
new evidence-based guidelines and manage-
ment of HAP, VAP and health care-associated 
pneumonia (HCAP).23 HAP was described as a 
type of pneumonia that occurs in patients at 
least 48 hours after hospital initiation that was 
not present prior to admittance; VAP was re-
ferred to as a type of pneumonia that occurs 
at least 48 hours after endotracheal intubation 
has occurred; and HCAP includes patients that 
live in nursing homes, long-term care facili-
ties, receiving parenteral antimicrobial therapy, 
chemotherapy, and wound care within 30 days 
after the patient has been successfully treat-
ed for pneumonia for 90 days.23 Endotracheal 
intubation and mechanical ventilation are the 
most common risk factors to developing HAP 
and VAP conditions.23 

Endotracheal intubation is a procedure per-
formed by means of a tube being inserted 
through the oral cavity to the trachea.9 If the 
tube is inadvertently placed into the esophagus 
and stomach, aspiration of the stomach con-
tents can result in HAP.9 Mechanical ventilation 
is attributed to the ventilating machine that 
circulates oxygen for the patient to breathe.9 
According to the ATS and IDSA, 90% of me-
chanically ventilated patients in the ICU were 
diagnosed with VAP.23 A study at the University 
of North Carolina reported on a hospital-wide 
surveillance of nosocomial infections that ex-
amined the pathogens causing VAP and nos-
ocomial pneumonia in non-intubated patients 
over the course of 3 years.23 In the study, in-
vestigators isolated 92% of pathogens from 
mechanical ventilation and 77% of pathogens 
from non-ventilated patients with pneumonia 
infections.23 The study also found that some 
bacterial organisms, such as Medicine-Resis-
tant Systemic Antibiotics (MRSA) and K. pneu-
moniae, were found more commonly in non-
ventilated patients, whereas certain resistant 
gram-negative bacilli were more common in 
patients with VAP.23 Other common risk factors 
seen in patients with HAP and VAP are non-
modifiable and modifiable risk factors.23

Non-Modifiable Risk Factors

The non-modifiable risk factors are those 
that are not easily modified or changed by the 
patient. These non-modifiable risk factors in-
clude: a patient’s gender, age, history of Chron-
ic Obstructive Pulmonary Disease (COPD), 
presence of a tracheotomy or cranial trauma, 
recent neurologic surgery, acute respiratory 
distress, multiple organ system failure, cere-
bral palsy, weakened immune system, and im-
paired consciousness.8,26-28 Although these risk 
factors cannot be modified by the patient, peri-
odontal disease can be modified and prevented 
with adequate oral hygiene care. Scannapieco 
et al found that elderly patients frequently ex-
perience health consequences from poor oral 
health and will therefore be at a higher risk for 
developing localized infection, endocarditis and 
HAP.10

Medical risk factors seen commonly in elderly 
patients are those with a somewhat diminished 
salivary flow, depressed cough reflex, dyspha-
gia and have the inability to perform acceptable 
oral hygiene.4,28 Terpenning et al found a posi-
tive correlation between 8 medical factors and 
their incidental risk of causing HAP in elderly 
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patients.28 Of the 8 medical risk factors discov-
ered in the study, dysphagia, was considered to 
have the strongest association to HAP.2 

Dental risk factors that are frequently seen in 
elderly patients directly coincide with the num-
ber of decayed teeth, active periodontal dis-
ease, appearance of resistant periodontal dis-
ease pathogens and the need for feeding tube 
assistance for sufficient nutritional require-
ments.4 Scannapieco et al reported there to be 
insufficient oral hygiene protocols in both hos-
pitals and long-term care facilities.21 Further-
more, not having an oral hygiene protocol for 
an elderly patient that has active periodontal 
disease could support the progression of the in-
duction to oropharyngeal bacterial colonization 
by potential periodontal pathogens.21 Investi-
gators have found that having a higher dental 
plaque count can further increase the risk of 
HAP in an elderly patient.4-6,21-22,28-30

Sjogren et al found that utilizing preventive 
methods is a successful way to decrease respi-
ratory infections in elderly patients.31 They also 
found there to be benefits of proper oral hy-
giene in pneumonia and respiratory infections 
in HAP patients.31 The study’s results showed 
that the absolute risk of respiratory illness was 
reduced to 6.6 to 11.7% of all HAP patients 
when proper oral hygiene was used.31 From this 
study, it was also concluded that 1 out of every 
10 pneumonia-related nursing home deaths 
could have possibly been prevented by the pa-
tient’s oral health status.31

Modifiable Risk Factors

Modifiable risk factors for HAP and VAP pa-
tients is a targeted area of concern that can 
be improved through increased education and 
interdisciplinary collaboration. As stated in the 
ATS and IDSA document, there are several 
areas that can be improved to prevent modi-
fiable risk factors from occurring.23 Using a 
non-invasive positive-pressure ventilation face 
mask can be a good alternative for patients 
with acute symptoms of COPD, hypoxic respi-
ratory failure and immunocompromised hospi-
tal patients.23 Improving sedation methods and 
utilizing protocols to quicken the ventilation 
weaning process have been proven successful 
in the reduction of VAP incidences for mechani-
cal ventilation patients.23 Similarly for endotra-
cheal intubation patients, re-intubation has not 
been recommended, as it also increases the 
risk of VAP.23 Regular aspirations of subglottic 

fluids, through a purposefully designed endo-
tracheal tube, have been shown to significantly 
decrease the risk of early onset VAP.23 

Oral Hygiene Guidelines

A protocol established by the CDC could be 
implemented in long-term care facilities, and 
includes the following procedures:25

1. Brush teeth every 12 hours with a sodium 
bicarbonate impregnated suction tooth-
brush 

2. Clean the mouth every 4 hours with a foam 
suction swab and the prepackaged cleanser 
(cetylpyridinium chloride 0.05%)

3. To use a moisturizer for the lips and mouth 
every 2 to 4 hours

Several studies have utilized these or similar 
guidelines to determine if an oral hygiene pro-
tocol was necessary to reduce the prevalence 
of HAP and VAP.2,12,22-23,28,32-37 To analyze the in-
cidence of pneumonia as well as patient com-
pliance, Bouadma et al added 6 strategies to 
his study in conjunction with the CDC’s guide-
lines.32 The strategies were: back rest elevation, 
tracheal cuff pressure maintenance, orogastric 
tube use, avoidance of gastric over-distention 
and proper oral hygiene.32 They found that uti-
lizing this form of provincial treatment almost 
doubled the success rate in patient compliance 
(90%).32 They were also able to reduce the 
need of patients requiring assistance for the 
treatment of ventilator-associated diseases by 
51% after the oral hygiene protocol was imple-
mented.32 Zurmehly et al had an even greater 
reduction of HAP cases in his study (62.5%) 
after the establishment of an oral hygiene pro-
gram.33 The participants in the Hutchins et al 
study utilized similar CDC prevention guide-
lines, but were instead instructed to brush their 
teeth with cetylpyridium chloride (which was 
later changed to 0.012% chlorhexidine solu-
tion), use suction swabs that were treated with 
hydrogen peroxide to disinfect the remaining 
surfaces of the oral cavity, mouth moisturizer 
and deep suctioning of the oropharyngeal tu-
bules. With the oral care protocol provided, 
they saw an 89.7% decrease in the number of 
patients that contracted HAP.2

Additional prevention strategies in collabora-
tion with the CDC’s guidelines were implement-
ed in a cohort’s study, which included raising 
the bed 30 to 40 degrees (or as much as the 
patient could tolerate), executing incentive spi-
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rometry testing in patients that have signs of 
coughing and deep breathing, and encouraging 
patients to become mobile as soon as possible.6 
Orr et al found a 45% reduction in HAP and 
concluded that implementing an oral hygiene 
protocol in long-term care facilities could save 
the patients up to $65,000 in additional hospi-
tal fees.6 

Chlorhexidine is a common antimicrobial used 
to prevent biofilm accumulation. Pajus et al es-
timated future research will find chlorhexidine 
beneficial in the reduction of bacterial coloniza-
tion in patients requiring respiratory ventilation 
and may even decrease the need of antibiot-
ics or shorten the patient’s hospital visit.4 Shi 
et al compared 4 different types of oral care 
prevention strategies which included chlorhexi-
dine vs. placebo, tooth brushing vs. no tooth 
brushing, powered vs. manual tooth brushing, 
and other chemicals vs. placebo.34 The results 
of this study found chlorhexidine mouth rinse 
to be associated with a 40% reduction of ad-
mitted pneumonia cases.34 In performing a 
literature search of 17 studies, Roberts et al 
concluded that combining chlorhexidine with 
colistin, which is another type of antibiotic that 
specifically targets gram-negative bacteria,11 
can result in fewer pathogenic bacterial colo-
nies developing in the patient’s oropharyngeal 
tube and can delay the occurrence of HAP.35 
Pobo et al found that adding tooth-brushing 
to an already-existing chlorhexidine oral care 
protocol does not further eliminate any risk 
of contracting HAP when compared to using a 
chlorhexidine oral care protocol by itself.36 Paju 
et al found chlorhexidine to be a useful antimi-
crobial for HAP oral care protocols.4,11,34-36

Prendergast et al found long-term care facil-
ity nurses to be hesitant in performing tooth 
brushing treatment care for endotracheal intu-
bated patients because of its risk of increased 
cranial pressure diagnosis.37 According to the 
nurses that participated in the study, the tongue 
scraper, power toothbrush, non-foaming tooth 
paste and oral moisturizers were the most ef-
fective products to use for oral hygiene on intu-
bated patients.37 Among the participants in the 
study that received comprehensive oral care, a 
decrease in bacterial conversion to oral noso-
comial colonization was seen.37 Subsequently, 
some hospitals have now hired an in-clinic reg-
istered dental hygienist.37

Oral hygiene methods for intubated patients 
may be compromised by the oral endotracheal 

tubes, oral gastric tubes, bite blocks or the ad-
hesive tape keeping the tubes in place.37 ATS 
recommends the performance of effective in-
fection control methods as well as continuous 
surveillance of ICU infections during prophy-
laxis appointments.23 ATS also recommends for 
patients to be positioned in a semi-recumbent 
position rather than a supine position to pre-
vent possible aspiration and enteral nutrition is 
recommended over parenteral nutrition for en-
dotracheal intubation patients.23

dIscussIon

While dental hygienists cannot diagnose HAP 
nor VAP, they can play a pivotal role in the de-
tection, education and implementation of pre-
vention methodology for patients at risk in hos-
pitals and long-term care facilities. For years, 
studies have affirmed that periodontal disease 
increases an elderly patient’s risk for developing 
pneumonia that could potentially become fatal if 
not prevented and treated properly.22 Research 
also suggests that inadequate oral hygiene is 
a preeminent risk factor of HAP for patients in 
long-term care facilities.3-6,12,28,32,34,35 Pneumonia 
is a convoluted disease that still requires addi-
tional research, especially for elderly patients 
and their care providers in long-term care facili-
ties.28,33 

The link connecting inadequate oral hygiene 
to HAP at a microscopic level originates from 
periodontal pathogens colonizing in the oral 
cavity and living in the respiratory tract flora.5 
Resistant pathogenic bacteria that forms in re-
sponse to periodontal disease supplies the re-
spiratory tissues with everything it needs in 
order to develop HAP.4-6 Most of the research 
available today concludes that S. pneumoniae 
is the most common bacterial source of pneu-
monia, followed by S. aureus.5,8,10,12 Being able 
to identify potential periodontal pathogens can 
help prevent an at-risk elderly patient of acquir-
ing HAP, VAP and HCAP.25 

A common limitation identified in this litera-
ture review includes the lack of applied knowl-
edge by the medical personnel and compliance 
by the elderly patient. For example, all medi-
cal personnel in the Bouadma et al study were 
provided a 3-hour continuing education course 
that covered extensive information about the 
epidemiology, morbidity, mortality, risk fac-
tors, pathophysiology and pneumonia preven-
tative measures.32 This study relied heavily on 
the medical personnel’s ability to educate and 
persuade the patient to use the oral health 
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conclusIon

preventive methods properly.32 The study also 
ultimately depended on the compliance of the 
patient to follow the recommended hygiene pro-
tocol.32 Fortunately for Bouadma et al, the re-
sults of the study concluded that this prevention 
program for VAP can in fact increase the level of 
patient compliance.32 

There are several procedures dental hygiene 
educators and medical providers can utilize in 
the prevention of HAP. Both periodontal risk 
assessments and oral hygiene protocols have 
shown success in preventing future incidences 
of HAP, VAP and HCAP in hospitals and long-
term care facilities.5-6,22 Although more research 
is needed to determine the causal relationship 
between poor oral health and HAP, pneumonia 
screenings and oral hygiene protocols have al-
ready been shown to be a successful treatment 
method in patients with diagnosed periodontal 
disease.4,22

 In the future, collaboration of medical and 
dental personnel is imperative in providing para-
mount standards of care for elderly patients in 
hospitals and long-term care facilities. Estab-
lishing an oral health care protocol in long-term 
care facilities contributes to a multifaceted ap-
proach to prevent the risk of HAP. With education 
in disease prevention being a main professional 
goal, dental hygienists are a pivotal resource for 

Current research suggests that poor oral 
health in hospitals and long-term care facilities 
is linked to HAP. As dental care providers, we 
should explore the possibility of at the very least 
providing “in-service” training to elderly patients 
in hospitals and long-term care facilities. In the 
future, a more comprehensive approach would 
be for dental hygienists to actively work in hos-
pitals and long-term care facilities to provide 
specialized education on oral hygiene preventa-
tive procedures. Dental hygienists are a crucial 
asset for hospitals and long-term care facilities 
in being able to contribute exemplary education 
for both elderly patients and their caregivers on 
the link between oral and systemic health.
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