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Objectives 
 

• Understand the clinical classifications of pneumonia 
• Discuss the risk factors of Hospital-Acquired Pneumonia (HAP) and Ventilator-

Associated Pneumonia (VAP) 
• Describe the path to Ventilator-Associated Pneumonia (VAP) 
• Explain the role of the oral environment in the development of Hospital-Acquired 

Pneumonia (HAP) and Ventilator-Associated Pneumonia (VAP) 
• Examine recommended oral care interventions and the evidence-based rationales for 

these patient care practices 
 
 
Introduction 
 
Hospital-acquired pneumonia (HAP) is the leading cause of healthcare-associated infections 
(HAIs) among mechanically ventilated patients in the intensive care unit (ICU).  Pneumonia 
accounts for nearly 15% of all nosocomial infections and 24% to 27% of all those acquired in 
coronary care units and medical ICUs respectively.1,2  Approximately one quarter of all 
intubated patients will acquire pneumonia - at a rate of 1 to 3% per day of intubation - 
prolonging their hospitalization, increasing their risk of death by up to ten-fold, and adding 
significant costs to their care.3,4,5,6,7,8,9  In fact, costs have been shown to increase as much as 
$40,000+ per incident.*10,11  In spite of extensive efforts to prevent and treat this 
complication,12,13 a mortality rate ranging from 25% to 70% is still associated with ventilator-
associated pneumonia (VAP) and it is recognized that 60% of all HAI-related deaths are 
associated with this infection.14  From a global perspective, pneumonia is the #1 infectious 
cause of death in the world.15  (See Graph 1) 
 
 
 
 
 
 
                                            
* (Please note, hospitals will have different cost values due to the virulence and antibiotic resistance 
characteristics of the pathogen, the actual cost calculated (labor, drugs, length of stay, other costs associated with 
the infection, extent of treatment of the related infections – e.g. BSI. Thus there are numerous per incident values 
reported in the medical literature.) 
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Graph 1.  Global Burden of Infectious Diseases by DALYs 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This disease has been called “the forgotten killer of children” and “the old man’s friend” 
because it is a major cause of mortality in the very young and the elderly.15 
 
Several organizations and institutions,13 such as the Centers for Disease Control and 
Prevention (CDC)16 the American Association for Respiratory Care (AARC) and the American 
Thoracic Society(ATS)17,18 have recommended strategies and approaches in an effort to 
address this prevalent infectious disease.  Among the most commonly recommended 
prevention strategies is one that is often overlooked at the patient’s bedside – comprehensive 
oral care.  This study guide will review how hospitalized patients develop pneumonia and the 
evidence-based oral care strategies for reducing its occurrence.  The normal host infection 
defense and secretion clearance mechanisms of the respiratory system will be compared to 
that of the intubated patient.  The alteration in the ecology of the critically ill patient’s mouth will 
be discussed in relation to the role these changes play in the development of pneumonia.  In 
terms of improved oral health and reduced incidence of HAP and VAP, the recommended oral 
care interventions and clinical data to support these interventions will also be discussed.  At 
the completion of this study guide, medical personnel should have a thorough understanding of 
the relationship between comprehensive oral care and the prevention of hospital-acquired 
pneumonias.  Comprehensive oral care is critical care. 
 
 
Impact of HAP and VAP 
 
The cost of HAP can be staggering in terms of incidence, lives and dollars. 
 
HAP is the second most common cause of infection in healthcare.  In fact, one out of every 
four ICU infections is pneumonia, with 90% of the incidence occurring in ventilated patients.  
Approximately 9% to 27% of ventilated patients may develop VAP with these patients being 6 
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to 20 times more likely to develop pneumonia compared to the non-ventilated ICU patient.  
Furthermore, there is an even higher VAP rate in Medical ICUs.19,20 
 
When a non-ventilated patient develops HAP, it greatly increases the likelihood that the patient 
may require ventilatory assistance.  Additionally, VAP increases both the time a patient must 
receive mechanical support, as well as the amount of supplemental oxygen.  Additionally, 
patients with VAP have longer lengths of stay in the ICU by approximately 6 days and excess 
total hospital lengths of stay (LOS) averaging 7-9 additional days as well.19,20 
 
HAP and VAP also increase healthcare costs.  In the United States alone, a hospital-acquired 
pneumonia typically increases the cost of care by as much as $40,000 dollars per episode,19,20 
adding an estimated $1.2 billion dollars/year cost for the US Healthcare System.21 
 
The mortality rate attributable to VAP may be as high as 70%.19,20  This is the highest for any 
healthcare-associated infection.  Furthermore, even if patients do not die from the infection, the 
subsequent lingering debility can be severe. 
 
 
The Clinical Classifications of Pneumonia 
 
Pneumonia is defined as an acute inflammation of the lungs caused by an infection from 
organisms such as Streptococcus pneumoniae, other bacteria, viruses, rickettsiae, and fungi.  
Regardless of the setting in which pneumonia occurs, the presenting physical characteristics 
are similar: productive cough with purulent secretions, chest x-ray which is positive for new or 
expanded densities, fever and elevated white blood cell count.  Figure 1 is a conceptual 
representation of the clinical classifications of pneumonia. 
 

Figure 1.  Clinical Classifications of Pneumonia19,22 
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The following definitions will provide a greater understanding of the different classifications of 
pneumonia.   
 
Community-Acquired Pneumonia23 
Pneumonia is classified as Community-Acquired Pneumonia23 if the patient resides in the 
community and has not been in a healthcare environment for at least 90 days or has not 
resided in a long-term-care facility for more than 14 days before the onset of symptoms.24  An 
estimated 3 million cases of CAP occur annually in the United States with one out of every 
three patients requiring admittance to an acute care hospital for treatment of this life-
threatening infection.19 
 
Healthcare-Associated Pneumonia (HCAP) 
A recent addition to the pneumonia classification and one which can cause some confusion is 
Healthcare-Associated Pneumonia or HCAP.  Healthcare-associated pneumonia (HCAP) is 
NOT considered the same as hospital-acquired pneumonia (HAP), although it is certainly 
related.  Healthcare-associated pneumonia refers to patients who develop pneumonia within 
90 days after discharge from an acute care hospital, nursing home or extended care facility, or 
who receive dialysis services or home care and present with pneumonia on admission to an 
acute care facility.  This distinction is made to emphasize that these patients, whose 
pneumonia may occur in the outpatient setting, have risk factors for pneumonia (e.g., multiple 
comorbidies, recent antibiotics, infections with resistant pathogens found in healthcare 
settings) that more closely resemble HAP rather than CAP.19 

 
Hospital-Acquired Pneumonia (HAP) 
Hospital-Acquired Pneumonia (HAP) is defined as pneumonia that develops at least 48 hours 
after admission and the infection was not present or incubating on admission.  A quarter of a 
million cases of HAP occur in the United States each year.19 
 
Ventilator-Assciated Pneumonia (VAP) 
A subset of HAP, Ventilator-Associated Pneumonia (VAP) refers to those cases that occur in 
patients who have been on ventilatory support for at least 48 hours.  The mechanisms for HAP 
and VAP infections are similar, although due to the fact that host defenses against pneumonia 
are so effectively bypassed by an endotracheal tube, the risk of pneumonia in ventilated 
patients is much higher.19 
 

Early-onset VAP is defined as hospital-acquired pneumonia that develops in patients 
who have been on a ventilator between 48 and 96 hours or less than four days.  These 
patients may have had emergent, traumatic intubations or major chest, abdominal or 
neurosurgery.  The usual pathogens associated with early onset VAP are most 
commonly the patient’s own normal, antibiotic-sensitive flora, such as methicillin-
sensitive Staphylococcus aureus (MSSA), Haemophilus influenza or Streptococcus 
pneumoniae.14 
 
Late-onset VAP is defined as hospital-acquired pneumonia that develops in patients 
who have been on a ventilator five days or longer.  These patients often present with 
many pre-existing chronic conditions that predispose them to lung infections, such as 
chronic obstructive pulmonary disease (COPD) or cardiac-related pulmonary edema.  
The pathogens most commonly seen with late-onset VAP are the more resistant strains 
of bacteria such as methicillin-resistant Staphylococcus aureus (MRSA) or gram-
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negative bacteria such as Pseudomonas aeruginosa, Acinetobacter, Enterobacter, 
Klebsiella or Serratia.14 

 
Risk Factors for Pneumonia 
 
Most, if not all, hospitalized patients are susceptible to pneumonia due to risk factors such 
as:16 

• coma 
• malnutrition 
• supine position 
• extremes of age 
• insertion of nasogastric tube 
• severe underlying conditions 
• compromised immune system 
• admission to the intensive care unit 
• administration of antimicrobial agents 
• immobilization due to trauma or illness 
• initial or repeat endotracheal intubation 
• presence of underlying chronic lung disease 
• conditions requiring prolonged use of mechanical ventilatory support 
• surgical procedure involving the head, neck, thorax or upper abdomen 

 
Ventilated patients are especially susceptible to pneumonia as their normal host defenses are 
hampered, blocked or disabled during mechanical ventilation by the physical presence of the 
assisted-breathing device.  The bacteria and other microorganisms, which are normally 
blocked or carried away from the respiratory tract, have the ability to bypass the normal body 
defenses and enter the lungs. 
 
In order to understand the vulnerabilities of the ventilated patient, a review of the normal 
reflexes and clearance mechanisms is helpful. 
 
Normal Reflexes and Clearance Mechanisms 
 
Normal reflexes and secretion clearance mechanisms are required to reduce the negative 
effects of substances such as:  

• Air 
- Hot 
- Dry 
- Cold 

• Allergens and pollen 
• Dust and other particulates 

 
 

• Atmospheric pollutants 
• Irritating chemicals 
• Microorganisms 

- Bacteria 
- Yeast 
- Fungi 

• Viruses 
 

 
Host defences and clearance mechanisms include air filtration in the nasal cavity and 
mucous transport. 
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Air Filtration 
As air is breathed in, it enters through the nostril openings (nares).  (See Figure 2)  
Gross particles are filtered out by nasal hairs as the air moves toward and through the 
convoluted passageway of the turbinates.  Mucus seeps onto the tissues lining these 
nasal passages to attract particles and further filter the air.  While the process 
continues, the air is warmed and moistened.  This warming is necessary to increase the 
capacity of the air to absorb and deliver moisture to the mucosal lining. 
 

Figure 2.  View of Normal Nasal Air Movement 
 

 
 
As the air moves down the throat towards the trachea, many of the remaining particles 
are impinged onto the adenoid tissues, which contain white blood cells that function to 
destroy incoming pathogens. 
 
Mucous Transport 
The downward flow of mucus, facilitated by the wave-like movement of cilia, together 
with constantly draining sinuses transport the entrapped particles and pathogens into 
the esophagus where they are swallowed before they can enter the lungs. 
 
While swallowing, the soft palate flaps up to prevent the mucus from going back into the 
nose while the epiglottis flaps down over the trachea to prevent entrance into the 
trachea.  Prior to tightening the epiglottic hatch, the cleaned, warmed, moistened air is 
drawn into the trachea by the vacuum created by the expanding lungs. 
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Alternatively, the mucus may be transported upward from the trachea and downward by 
cilia from the nose to the back of the throat to be swallowed or expelled by coughing.  
This has been referred to as the mucociliary escalator.  (See Figure 3) 
 

Figure 3.  Mucociliary Escalator 
 

 
 
 
 

The surface area of the respiratory tract is about 
50 times that of our skin (roughly the area of a 
tennis court) – That’s a lot of area to keep clean 
and defend! 

 
 
 
The Path to VAP 
 
When there is an endotracheal tube (ET tube) in place, all normal functions change.  
Foreign body reactions in the tracheal tissues may occur and extreme pressures from 
the cuff can injure the tracheal wall potentially causing long-term damage.8  The ET 
tube may also provide an environment wherein a biofilm may form and proliferate.  
Furthermore, its presence impairs natural protection and clearance mechanisms in 
many ways.  (See Figure 4) 
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Figure 4.  Pathway to VAP 
 

 
 
The ET tube bypasses the normal filtration and physical capture functions by 
prohibiting nasal warming and humidification.  This lack of warming decreases the 
ability of the air to carry moisture.  The lack of humidity causes the mucus to become 
dried, thickened, and difficult to transport, thus allowing clumps to develop.  These 
normally moist patches of oral and pulmonary tissues become more vulnerable to injury 
and infection.8 
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The mucociliary clearance mechanism is also compromised by the presence of the 
ET tube.20  In many ways, the ET tube acts as a direct conduit for pathogen access into 
the lungs.20,25  It blocks and disrupts the normal clearance via the mucociliary escalator 
above the tube cuff by interfering with swallowing and forcing the epiglottis into an open 
position.  Secretions accumulate above the cuff,25 drain to the back of the throat and 
contaminate the subglottic pool25 providing an environment where normal flora and 
potentially pathogenic bacteria can rapidly multiply.25  Also, by keeping the trachea’s 
“trap door” open8 contaminated secretions can drain into the trachea through the glottis 
between the vocal cords instead of into the esophagus.25 
 
The ET tube also affects the function of the mucociliary escalator below the cuff as the 
movement of mucus from the trachea and lungs past the cuff is prohibited.  Therefore, 
the mucus accumulates in the trachea below the distal tip of the ET tube until it is 
manually removed.8  If not suctioned away, this bacteria-laden mucus and any dislodged 
biofilm particles can clog the opening of the ET tube or fall into the lungs.8 
 
Inhibiting the cough mechanism is another negative consequence of intubation.  The 
patient is sedated thus muting physical responsiveness, the tube blocks the cough 
reflex20 and positive pressure from the ventilation pushes against any efforts to cough. 
 
As this cycle of contamination, aspiration and pathogen multiplication continues, these 
pathogenic microorganisms overwhelm the body’s antibacterial defenses and the 
patient develops pneumonia. 
 
 
The Role of the Oral Environment in the Development of Pneumonia 
 
After reviewing the path to VAP, one can see the potential impact of the oral 
environment on the development of pneumonia.  Therefore, it is important to have a 
thorough knowledge of the microbiological environment of the mouth and the changes 
which occur when a patient becomes critiically ill, is hospitalized and is placed on a 
ventilator. 
 
Microbial Environment 
Most oral bacteria are considered to be part of the patient’s normal flora and may 
consist of up to 350 different species.  These various organisms possess a tendency to 
colonize different surfaces in the mouth.  For example, Streptococcus mutans, 
Streptococcus sanguis, Actinomyces vicosus and Bacteroides gingivalis mainly colonize 
the teeth while Streptococcus salivarius mainly colonize the dorsal tongue.  Finally, 
Streptococcus mitis is found on both buccal and tooth surfaces.26  These flora are 
usually considered low-level pathogens which may take years or decades to produce 
disease.  (See Figure 5) 
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Figure 5.  Oral Niches of Microbial Contamination 

 
The oral flora of critically ill patients differs from that of healthy individuals and contains 
organisms that can rapidly cause pneumonia.  Within 48 hours of admission, the 
composition of the oropharyngeal flora of critically ill patients undergoes a change from 
the usual predominance of gram-positive streptococci and dental pathogens to 
predominantly gram-negative organisms, constituting more virulent flora, including 
pathogens that cause VAP.27  Also, increased levels of proteases in the oral secretions 
of critically ill patients removes from their epithelial cell surfaces, a glycoprotein 
substance called fibronectin.  Normally, fibronectin is present on cell surfaces and acts 
as a host defense mechanism, blocking pathogenic bacterial attachment to oral and 
tracheal mucus membranes.  This depletion of fibronectin allows cell receptor sites to 
replace normal flora with virulent pathogens such as Pseudomonas aeruginosa on 
buccal and pharyngeal epithelial cells.26 
 
If the intubated patient does not receive effective, comprehensive oral hygiene, dental 
plaque and hardened bacterial deposits develop on the teeth within 72 hours.  This is 
followed by emerging gingivitis, gum inflammation, infection and a subsequent shift from 
primarily Streptococcus and Actinomyces spp. to increasing numbers of aerobic gram-
negative bacilli.28 

 
Since adhesion to a surface in the mouth is important for the continued existence and 
proliferation of organisms, bacteria which attach to the tooth surface gradually coalesce 
to produce a biofilm and after further development, lead to the formation of dental 
plaque.29  (See Figures 6 and 7) 
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   Figure 6. Biofilm with Glycocalyx    Figure 7. Dental Plaque 

  
                  (Micrograph courtesy of Janice Carr, CDC, Atlanta)           (Photograph courtesy of CDC, Atlanta)   

 
Saliva 
Saliva is also critical for the oral environment.  The continuous production of saliva is 
essential to keeping the mouth, and its components clean and moist.  By definition, 
saliva is a mixed fluid secreted predominantly from the parotid, submandibular and 
sublingual glands.  It has a number of important functions such as washing food debris 
and unattached microorganisms from the mouth.  It neutralizes acids produced by 
bacteria on tooth surfaces and because it contains calcium and phosphorus, works 
together with fluoride in the remineralization of tooth surfaces.  In addition, saliva 
contains a number of immune substances such as immunoglobulin A, which obstructs 
microbial adherence in the oral cavity, and lactoferrin which inhibits bacterial infection in 
the healthy individual.29 

 
In the intensive care patient, a severe reduction of salivary flow and subsequent 
xerostomia 30 and mucositis31 may result in oropharyngeal colonization with respiratory 
pathogens and the progression to VAP.  During the day, in the healthy individual, 
unstimulated salivary flow ranges from 0.25 to 0.35 mL/min while stimulated flow may 
reach quantities of 4 to 6 mL/min.  Severe xerostomia is defined as an unstimulated 
salivary flow of less than 0.1 mL/min.32  Conditions in the critically ill which impact 
salivary flow include fever, diarrhea, burns, reduced fluid intake and a number of 
medications such as opiates, anticholinergics and diuretics.32 
 
Studies by Dennesen et al. have documented a nearly absent salivary flow in intubated, 
sedated ICU patients (See Graph 2) which can be explained by several circumstances 
such as the severity of the disease resulting in intubation and admission to the ICU, lack 
of normal oral intake, fluid balance disturbances, extended use of morphine required 
because of controlled mechanical ventilation or pain management.  Apart from the 
inadequate flow, the saliva is not distributed throughout the oral cavity in a supine, 
sedated patient and severe xerostomia is therefore generally present in ICU patients.   
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Graph 2.  Salivary Flow and Days in ICU 
 

 
 
As mucositis or oral inflammation increases in the intubated patient’s mouth, the level of 
oral bacteria increases as well.  (See Graph 3)  The greater the level of oral bacteria, 
the more biofilm will attach to the patient’s teeth.  Allowing build-up of biofilm (dental 
plaque) increases the bacterial load in oropharyngeal secretions. 
 

Graph 3.  Mucositis Index and Days in ICU 
 

 
 

All patients aspirate secretions, even non-ventilated patients.  The greater the amount 
and microbial contamination of aspirated secretions, the more likely pneumonia will 
occur. 
 
 
Oral Care Interventions and the Evidence-Based Rationales 
 
Several organizations and patient safety initiatives, including the Centers for Disease 
Control and Prevention (CDC),16 the Association for Professionals in Infection Control 
and Epidemiology (APIC),33 Institute for Healthcare Improvement (IHI),34,35 and the 
American Association of Critical Care Nurses (AACN)36 have developed evidence-
based patient-care treatment practices for reducing the occurrence of HAP and VAP. 
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Comprehensive oral hygiene has consistently been recognized as critical to the 
prevention of pneumonia in the hospitalized patient.  (See Table 1)  The CDC 
Guidelines for Preventing Healthcare-Associated Pneumonia recommend making 
patient oral hygiene standard practice as a VAP prevention strategy.  Routine oral 
decontamination is an effective method for reducing VAP by decreasing the microbial 
load in the oropharyngeal cavity.  It has been found that the incorporation of routine oral 
hygiene into standard practice may reduce VAP by as much as 60%.31 
 

Table 1.  Recommended VAP Prevention Strategies by Organization 
 

Component CDC APIC IHI AACN
 Head of bed elevation (Semi-recumbent patient 

positioning 30˚-45˚) √ √ √ √ 

 Daily “sedation vacation” and daily assessment of 
readiness to extubate √ √ √  

 Peptic ulcer disease (PUD) prophylaxis √ √ √  
 Reliable, comprehensive oral hygiene program √ √ √ √ 
 Cleaning of equipment √ √   
 Avoid routinely replacing ventilator circuits √ √  √ 
 Hand hygiene √ √   
 Subglottic secretion drainage – continuous or 

intermittent √ √  √ 

 Prevention of oropharyngeal colonization √ √   
 
Most important for all patients is that the health care institution have a written oral care 
protocol and training plan in place with the goal of ensuring that all patients receive 
comprehensive oral care in a consistent manner and reliably performed as indicated.  
There are a number of oral care interventions that all patients should receive and a few 
additional ones that are specific to ventilated patients. 
 
Recommended Oral Care Interventions for ALL Hospitalized Patients37 

 
Written Protocol and Training  (See Appendix B) 

• Intervention: Written oral care protocol and training should be in place.  
• Rationale: Policy is designed to provide a standard of care which should be 

reinforced in training and should allow for consistent care of all patients. 
 
Initial Assessment  (See Appendix C) 

 Intervention: Conduct an initial admission assessment of the patient’s oral 
health and self-care deficits. 

 Rationale: Assessment allows for initial identification of oral hygiene concerns. 
 
 
 
 

15



 

Dental Plaque Removal 
• Intervention: Use a small, soft toothbrush to brush teeth, tongue and gums at 

least twice daily to remove dental plaque.  Foam swabs or gauze should not be 
used, as they are not effective tools for this task. 

• Rationale: Dental plaque, identified as a source of pathogenic bacteria 
associated with respiratory infection, requires mechanical debridement from 
tooth, tongue and gingival surfaces. 

 
Toothpaste 

• Intervention: Use toothpaste containing additives which assist in the breakdown 
of mucus and biofilm in the mouth. 

• Rationale: Additives such as sodium bicarbonate have been shown to assist in 
removing debris accumulations on oral tissues and teeth. 

 
Antiseptic Mouth Rinse 

• Intervention: Use an alcohol-free, antiseptic rinse to prevent bacterial 
colonization of the oropharyngeal tract. 

• Rationale: Mouthwashes with alcohol cause excessive drying of oral tissues. 
Hydrogen peroxide and CHG-based rinses have been shown to assist in 
cleaning debris buildup and provide antibacterial properties. 

 
Moisturizer 

• Intervention: Use a water-soluble moisturizer to assist in the maintenance of 
healthy lips and gums at least once every two hours. 

• Rationale: Dryness and cracking of oral tissues and lips provides regions for 
bacterial proliferation. A water-soluble moisturizer allows tissue absorption and 
added hydration. 

 
• Intervention: Avoid using lemon-glycerin swabs for oral care to moisten oral 

mucosa. 
• Rationale: Lemon-glycerin compounds are acidic and cause drying of oral 

tissues. 
 
 
Recommended Oral Care Interventions for Ventilated Patients37  (See Appendix D) 

 
Assessment of Oral Cavity  (See Appendix E) 

• Intervention: Conduct an initial admission as well as daily assessment of the 
lips, oral tissue, tongue, teeth, and saliva of each patient on a mechanical 
ventilator. 

• Rationale: Assessment allows for initial identification of oral hygiene problems 
and for continued observation of oral health. 
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Maintain Saliva 
• Intervention: Unit specific protocols should be implemented that assist patients 

at risk of VAP in maintaining saliva production, oral tissue health and minimizing 
development of mucositis. 

• Rationale: Saliva provides both mechanical and immunological effects which act 
to remove pathogens colonizing the oropharynx. 

 
Elevate Head 

• Intervention: Keep head of bed elevated at least 30˚ [unless medically 
contraindicated], and position patient so that oral secretions pool into the buccal 
pocket; especially important during such activities as feeding and brushing teeth. 

• Rationale: Elevation aids in preventing reflux and aspiration of gastric contents; 
oral secretions may drain into the subglottic area where they can become rapidly 
colonized with pathogenic bacteria. 

 
Subglottic Suctioning 

• Intervention: Patients’ oral and subglottic secretions should be suctioned 
continuously or intermittently/routinely with the frequency dependent upon 
secretion production. 

• Rationale: Minimize aspiration of contaminated secretions into lung. 
 
 
Conclusion 
 
Inadequate or improper oral care puts patients at risk for hospital-acquired pneumonia.  
Pneumonia is a prevalent, morbid infectious disease that accounts for approximately 
15% of all hospital-acquired infections.  Due to the severity of this disease, it is 
imperative that medical personnel become knowledgable of the clinical classifications of 
pneumonia and risk factors associated with the development of hospital-acquired 
pneumonia.  Ventilated patients are especially at risk for pneumonia as their normal 
host defenses and secretion clearance mechanisms are disrupted by assisted-breathing 
devices.  Establishing and following effective pneumonia prevention strategies is 
essential in reducing the occurrence of pneumonia.  One prevention strategy that is 
often overlooked is a comprehensive oral care protocol that requires a thorough 
understanding of the oral environment’s role in the development of pneumonia.  By 
incorporating a comprehensive oral care protocol into the facility’s current VAP 
reduction bundle of best practices, lives can be saved! 
 
 

COMPREHENSIVE ORAL CARE REALLY DOES MAKE A DIFFERENCE! 
Oral Care Is Critical Care for All Patients 
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Centers for Disease Control & Prevention (CDC) 
Healthcare Infection Control Practices Advisory Committee 

(HICPAC)16 
 
Prevention of Health-Care–Associated Bacterial Pneumonia 
IV. Modifying Host Risk for Infection 

  B. Precautions for prevention of aspiration 
  3. Prevention or modulation of oropharyngeal colonization 

a. Oropharyngeal cleaning and decontamination with an 
antiseptic agent: develop and implement a comprehensive 
oral-hygiene program (that might include the use of an 
antiseptic agent) for patients in acute-care settings or 
residents in long-term–care facilities who are at high risk for 
health-care–associated pneumonia (II) (156,157). 

b. Chlorhexidine oral rinse 
1) No recommendation can be made for the routine use of 

an oral chlorhexidine rinse for the prevention of health-
care–associated pneumonia in all postoperative or 
critically ill patients and/or other patients at high risk for 
pneumonia (Unresolved issue) (II) (158). 

2) Use an oral chlorhexidine gluconate (0.12%) rinse during 
the perioperative period on adult patients who undergo 
cardiac survery (II) (158). 

c. Oral decontamination with topical antimicrobial agents. 
1) No recommendation can be made for the routine use of 

topical antimicrobial agents for oral decontamination to 
prevent VAP (Unresolved issue) (159). 

Association of Critical-Care Nurses (AACN)36

 
“Assess oral cavity and lips every 8 hours, and perform oral care 
every 2 to 4 hours and as needed.1  With oral care, assess for buildup 
of plaque on teeth or potential infection related to oral abscesses.” 
 
“Perform oral hygiene, using pediatric or adult (soft) toothbrush, at 
least twice a day.  Gently brush patient’s teeth to clean and remove 
plaque from teeth.”1 

 
“In addition to brushing twice daily, use oral swabs with a 1.5% 
hydrogen peroxide solution to clean mouth every 2 to 4 hours.”1 
 
“With each cleansing, apply a mouth moisturizer to the oral mucosa 
and lips to keep tissue moist.”1 

 
“Suction oral cavity/pharynx frequently.”2 
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Appendix A: Oral Care Glossary 
  
antibiotic resistant Refers to the ability of bacteria and other microorganisms to 

withstand the effects of an antibiotic (survive and reproduce) to 
which they were once sensitive (and were once stalled or killed 
outright). Also called drug resistance. 
 

antibiotic sensitive The susceptibility of microorganisms such as bacteria to antibiotic 
therapy.  If the growth of the organism is inhibited by the action of 
the antibiotic, it is sensitive to that drug. 
 

aspiration Aspiration means to draw in or out using a sucking motion, often 
purposely.  This medical term has two meanings, depending on 
how it is used: 
     1. the drawing of a foreign substance, (usually food, liquids, 
gastric contents, or secretions from the mouth), into the 
respiratory tract (airway, lungs) during inhalation.  This may lead 
to an inflammatory reaction, a lung infection (pneumonia), or a 
collection of pus in the lungs.38 
     2. a medical procedure that removes harmful or misplaced 
substances, such as air, body fluids, bone fragments or gas, from 
an area of the body by suction, using an aspirator (i.e., yankauer). 
 

buccal (bŭk'ăl) Inside the cheek or mouth or the gum beside the cheek. 
 

community-acquired pneumonia23 Pneumonia that develops in a patient who resides in the 
community and has not been in a healthcare environment for at 
least 90 days or has not resided in a long-term-care facility for 
more than 14 days before the onset of symptoms. 
 

Clinical Pulmonary Infection 
Score (CPIS) 

A common survey of physical parameters which may indicate 
increasing risk of VAP. 
 

healthcare-associated pneumonia 
(HCAP) 

Pneumonia that develops in a patient within 90 days of residing in 
any healthcare environment including but not limited to nursing 
homes, ambulatory surgical centers, hospitals, long term care 
facilities. 
 

hospital-associated pneumonia 
(HAP) 

Pneumonia that develops in a patient ≥48 hours after admission, 
that was not present upon admission.  This type of pneumonia 
tends to be more serious because the patient's immune system is 
often already impaired. In addition, there is a greater possibility of 
infection with bacteria that are resistant to antibiotics. 
 

immunosuppression The immune system's inhibited ability to respond to antigenic 
stimuli; caused by disease or the use of certain drugs. 
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mucociliary escalator                      
(myü-kō-‘sil-ē- er-ē  ‘es-kə- lā-tər) 

The mechanism by which mucus is removed; mucus is 
transported upwards from the trachea and downwards by cilia 
from the nose to the back of the throat. 

mucositis (myü-kə-‘ sīt-əs) Inflammation of a mucous membrane; orally, results in increased 
oropharyngeal colonization with respiratory pathogens; common 
causes include: age, medication, illness. 
 

mucus/mucous A slippery secretion usually rich in mucins and is produced by 
mucous membranes which it moistens and protects. 
 

nosocomial pneumonia Also known as hospital-associated pneumonia (HAP); any case of 
pneumonia that starts at least 48 hours after admission into an 
acute healthcare facility. 
 

oropharyngeal (ōr-ō-fă-rin’jē-ăl) Of or relating to the part of the pharynx that is below the soft 
palate, above the epiglottis and at the back of the mouth. 
 

papillae (pă-pil’ ē) Small elevated protuberances on the tongue. 
 

phagocytosis (fag-ə-sə-‘tō-səs) An important body defense mechanism against infection and 
foreign particulates; the engulfing and usually the destruction of 
particulate matter by phagocytes and leukocytes such as 
polymorphonuclear leukocytes (PMLs). 
 

pneumonia An acute inflammation of the lungs caused by an infection from 
organisms such as Streptococcus pneumoniae, other bacteria, 
viruses, rickettsiae, and fungi.  The alveoli and bronchioles of the 
lungs become plugged with a fibrous exudate. 
 

ventilator-associated pneumonia 
(VAP) 

A subset of HAP; a nosocomial pneumonia that develops in 
patients after they have been on mechanical ventilator support for 
≥48 hours. 
 

xerostomia (zir-ə-‘stō-mē-ə) Dryness of the mouth caused by abnormal reduction in the 
amount of salivary secretion due to fever, medication, diarrhea, 
disease, or medical therapy. 
 

yankauer An oral suction device designed to allow effective suction without 
aspiration of surrounding tissue. 

22



23



24



25



 

26



27



28



29



 

30



ORAL CARE IS CRITICAL CARE 
The Role of Oral Care in the Prevention of Hospital-Acquired Pneumonia in Hospitalized 

Patients 
Independent Study Guide 

 

 
Post Test 
 
Name: _________________________________________ 
 
Match the following acronyms with their appropriate definitions. 
 

A. CAP  B. HCAP  C. HAP  D. VAP 
 
1. _____ Pneumonia in a patient who resides in the community and has not been in a healthcare  

   environment for at least 90 days or has not resided in a long-term-care facility for more  
   than 14 days before the onset of symptoms 

 
2. _____ Pneumonia in a patient who has been on ventilatory support for at least 48 hours 
 
3. _____ Pneumonia in a patient within 90 days after discharge from an acute care hospital,  

   nursing home or extended care facility, or who receive dialysis services or home care and     
   present with pneumonia on admission to an acute care facility 

 
4. _____ Pneumonia in a patient that develops at least 48 hours after admission and the infection  

   was not present or incubating on admission 
 
 
Place the following stages of the Path to VAP in order of development (1-4). 
 
5. _____ Lungs contaminated with microorganisms 
 
6. _____ Contamination/colonization with bacteria above the cuff 
 
7. _____ Impaired natural protection/clearance system 
 
8. _____ Aspiration of microorganisms into the lungs directly through the ET tube or around the cuff 
 
 
Multiple Choice 
 
9. _____ According to the list in the study guide, which of the following is NOT a risk factor for the    
               development of pneumonia in hospitalized patients? 

A.  Supine position 
B.  Extremes of age 
C.  Repeated endotrachedal intubation 
D.  Admission to the hospital 

 
10. _____ Which of the following groups recommend the use of a comprehensive oral care protocol? 

A.  CDC B.  APIC C.  AACN D.  All of the above E.  None of the above 
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Evaluation    
Oral Care Is Critical Care: 

The Role of Oral Care in the Prevention of Hospital-Acquired Pneumonia 
 
Please print clearly and fill in all data to ensure accurate record-keeping. 
 
Name:       License State and #:*     
 
Title:            SSN:* (if license # not available)  
 
Facility Name:             
 
Home address:            
 
City:       State:   Zip:    
 
Home Phone:      Work Phone:      
 (*) Either your Social Security Number or License number is required to obtain CE Credit. 
Please check appropriate box:   RN/LPN   Surg Tech   Resp Therapist   CS Sup/Mgr   Other 
 
Date: ___________________________ Facilitator: _______________________________ 
The evaluation process is important to determine the extent to which this program has met your learning 
needs and to measure its overall effectiveness.  Circle the number that best reflects the extent of your 
agreement with each statement. 

Rating Scale:  1=Poor to 5=Excellent 
Objectives: Poor  Excellent 
Indicate to what degree the objectives for this program were met.      
1.  Understand the clinical classifications of pneumonia. 1 2 3 4 5 
2.  Discuss the risk factors of Hospital-Acquired Pneumonia (HAP) and 
Ventilator-Associated Pneumonia (VAP) 

 
1 

 
2 

 
3 

 
4

 
5 

3  Describe the path to Ventilator-Associated Pneumonia (VAP) 1 2 3 4 5 
4.  Explain the role of the oral environment in the development of Hospital-
Acquired Pneumonia (HAP) and Ventilator-Associated Pneumonia (VAP) 

 
1 

 
2 

 
3 

 
4

 
5 

5.  Examine recommended oral care interventions and the evidence-based 
rationales for these patient care practices 

 
1 

 
2 

 
3 

 
4

 
5 

 
Overall Evaluation 

 
Poor  Excellent 

  6. Content 1 2 3 4 5 
  7. Expertise of author 1 2 3 4 5 
  8. Audiovisual materials 1 2 3 4 5 
  9. Handout materials 1 2 3 4 5 
 10. Overall quality of the program 1 2 3 4 5 
 
Program Integrity:  Indicate your agreement with the following statement 

 
Disagree Agree 

11. The content in this course was presented without bias of any commercial 
          product or drug. 

 
1 

 
2 

 
3 

 
4

 
5 

12.  How long did it take you to complete this program? ________________________ 
13.  What other topics would be of benefit to you? ________________________________________ 
14.  Additional comments.   
 
 
 
 
Iowa Nurses Only: Please complete and leave evaluation form with conference coordinator at the conclusion of the conference in exchange for a 
Certificate of Completion, or you may submit the evaluation form to the Iowa Board of Nursing. 
Florida registered nurses must provide your Florida RN license number. 
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