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Abstract 

Ventilator-associated pneumonia is the second most common nosocomial infection in the United 

States.  Evidence shows that certain strategies, such as oral care interventions, can reduce the 

incidence of VAP and consequences associated with this infection, which include increases in 

morbidity, mortality, length of hospital stay, and healthcare costs.  National guideline 

recommendations pertaining to oral care for mechanically ventilated patients do not describe a 

specific oral care protocol for use as a preventive measure against VAP.  The purpose of this 

paper is to propose a best practice protocol that was developed to prevent VAP in a hospital 

setting.   
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Effects of Oral Care Interventions on Ventilator-Associated Pneumonia 

The purpose of this thesis is to develop recommendations for improved oral care for 

intubated patients in order to prevent ventilator-associated pneumonia (VAP).  Pneumonia is one 

of the most common forms of nosocomial infection acquired by patients in the U.S.  It is second 

only to catheter associated urinary tract infection and comprises 15% of all hospital-associated 

infections (Centers for Disease Control and Prevention [CDC], 1997).  Nosocomial pneumonia is 

associated with high mortality rates, and results in an excess of $1 billion annually in healthcare 

costs due to prolonged hospitalization (CDC, 1997).  Individuals who have the highest risk of 

developing pneumonia are mechanically ventilated patients.  Studies have revealed, however, 

that this type of nosocomial pneumonia, known as ventilator-associated pneumonia, is 

preventable through the implementation of certain interventions such as oral care.  Despite this 

evidence VAP continues to plague intubated patients at alarming rates.   

Ventilator-associated pneumonia typically occurs in patients receiving mechanical 

ventilation for longer than 48 hours (Fields, 2008).  According to CDC, mechanically ventilated 

patients are 6 to 21 times more likely to develop nosocomial pneumonia than patients not 

receiving ventilator support, and for each day a patient receives mechanical ventilation their risk 

for developing VAP increases by 1% (CDC, 1997).  Approximately one in four patients 

receiving mechanical ventilation develop VAP, which according to some estimates accounts for 

86% of nosocomial pneumonia cases (Augustyn, 2007).   

This paper will begin with a description of VAP including two of its classifications and 

the pathophysiologic processes of the disease.  Next, VAP prevention with an emphasis on oral 

care as an intervention will be discussed.  Following that, there will be a review of current 



EFFECTS OF ORAL CARE INTERVENTIONS ON VAP  5 

literature involving studies that explore the effects of various oral care methods on the incidence 

of VAP.  This paper will conclude with best practice recommendations that pertain to oral care 

protocols for the prevention of VAP. 

Pathophysiology of Ventilator Associated Pneumonia (VAP) 

There are two types of VAP: early-onset VAP and late-onset VAP.  Early-onset VAP 

usually results from colonization of antibiotic-susceptible pathogens and develops within 48-96 

hours of intubation (Augustyn, 2007).  Late-onset VAP is typically associated with antibiotic-

resistant pathogens and develops more than 96 hours after intubation (Augustyn 2007).  

Irrespective of antibiotic susceptibility of the pathogen or duration before onset, there are two 

main processes involved in the pathophysiology of any nosocomial pneumonia.  These include 

aspiration of colonized bacteria from the upper respiratory tract and aspiration of colonized 

bacteria from the digestive tract (Augustyn, 2007).  For those who develop VAP, pathogens can 

be transiently or forcibly introduced into the lower respiratory tract, via the trachea, while the 

patient is being intubated, or during processes like suctioning and bronchoscopy (Goss, Coty, & 

Myers, 2010).  

In intubated patients, the endotracheal (ET) tube bypasses the body’s defense 

mechanisms against respiratory infection, and provides a direct route for bacteria to enter the 

lower respiratory tract (CDC, 1997).  After intubation an endotracheal cuff is inflated to prevent 

secretions from entering the lungs.  However, periodically the cuff can leak allowing bacteria 

from secretions that pool above the cuff to enter and colonize the lower respiratory tract (Goss et 

al., 2010).  Additionally, bacteria from the upper respiratory and GI tracts colonize the ET tube 

and form biofilms that cause the bacteria to become resistant to antimicrobials (CDC, 1997).  
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Colonized bacteria may be dislodged by manipulation of the ET tube, oropharyngeal suctioning, 

or the forcible flow of the ventilator and later invade the lower respiratory tract (CDC, 1997). 

Current Recommendations to Prevent VAP 

Bundled care is a strategy that includes a series of evidence-based interventions, which 

when used collectively have been shown to produce improved outcomes compared to when these 

components are used as independent elements of care (Resar, Griffin, Haraden, & Nolan, 2012).  

Although it is suggested that each intervention used is recognized by national guidelines, and 

independently effective to some degree, the incorporation of these interventions into a single 

treatment bundle would have a synergistic effect on reducing infection rates (Resar et al., 2012).  

To increase compliance, it is recommended that the bundles be limited to three to five 

interventions (Resar et al., 2012).  With regard to bundled care, compliance is defined as 

“documentation of adherence to all elements of the bundle” (Resar et al., 2012, p. 7).  The 

Institute for Healthcare Improvement (IHI), a non-profit organization dedicated to worldwide 

improvements in healthcare, and the American Association of Critical Care Nurses (AACN) 

have developed VAP bundles that recommend the implementation of three and four 

interventions, respectively to more efficiently reduce the occurrence of VAP in mechanically 

ventilated patients.  The interventions suggested by the AACN and the IHI include: 

• A 30° to 45° elevation of the head of the bed (AACN, 2008; IHI Ventilator 

Bundle: Elevation of the Head of the Bed, 2011) 

• The use of an ET tube that provides continuous suction to prevent secretions from 

pooling around the cuff (AACN, 2008) 

• The patient’s ventilator circuit should not be routinely changed (AACN, 2008) 
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• Daily sedation vacations (IHI Ventilator Bundle: Daily "Sedation Vacations" and 

Assessment of Readiness to Extubate, 2011) 

• Peptic ulcer disease prophylaxis (IHI Ventilator Bundle: Peptic Ulcer Disease 

Prophylaxis, 2011) 

• Deep vein thrombosis prophylaxis (IHI Ventilator Bundle: Deep Venous 

Thrombosis Prophylaxis, 2011) 

• Oral care (IHI Ventilator Bundle: Daily Oral Care with Chlorhexidine, 2011) 

 Oral Care to Prevent VAP 

Oral care is recognized as an important nursing intervention to prevent infections, 

including VAP.  Beyond the interventions included in the AACN bundle, in April 2010 the 

AACN produced a Practice Alert, titled “Oral Care for Patients at Risk for Ventilator-Associated 

Pneumonia” which describes the recommended oral care practices for patients on ventilators 

(AACN, 2010).  Similarly, the IHI added oral care to its VAP bundle in May 2010 (IHI 

Ventilator Bundle: Daily Oral Care with Chlorhexidine, 2011).   

Oral care for VAP prevention consists of routine oral assessment, moisturizing the lips, 

and oral decontamination (Fields, 2008).  The oral cavity can be decontaminated mechanically or 

pharmacologically.  Mechanical decontamination includes suctioning of the mouth and pharynx, 

and the use of a toothbrush or Toothette to remove dental plaque and bacteria from the teeth, 

tongue, and hard palette (Fields, 2008).  Pharmacological decontamination involves the use of an 

antiseptic oral rinse such as chlorhexidine gluconate, which is an antiplaque solution with strong 

antimicrobial properties (Berry, Davidson, Masters, Rolls, & Ollerton, 2011). 

Inadequate nursing care: Deficits in oral care for intubated patients.  Despite 

mounting evidence and guideline recommendations that indicate the importance of oral care as a 
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VAP intervention, many intubated patients fail to receive adequate or quality oral care.  During 

the literature search for this paper, two studies were found that examine actual oral care practices 

performed by ICU nurses on intubated patients (See Appendix A for findings table). 

Ganz et al. (2009) compared the oral-care practices of intensive care unit (ICU) nurses 

with evidence-based practice, and assessed whether evidence-based practice was related to 

demographics or professional characteristics (Ganz et al., 2009).  The sample was 218 practicing 

ICU nurses from 12 ICU’s in Israel who completed surveys regarding professional 

characteristics such as education level, oral care practices including the use of equipment, 

solutions, technique, and the type and timing of oral assessment (Ganz et al., 2009).  Finally, 

nurses were queried to rate their perceived importance of oral care on a scale of 0 to 100 (Ganz 

et al., 2009).   

Data analysis revealed that nurses in this study ranked oral care as a moderate to high 

priority; however, many of them failed to implement the latest evidence into their current 

practice (Ganz et al., 2009).  Although 91% of the subjects performed oral care, only 57% of 

them document oral care, and only 44% brushed their patients’ teeth (Ganz et al., 2009).  The 

results also showed that there was no significant relationship between the use of evidence based 

practices, and the nurses’ demographics, professional characteristics, or the level of perceived 

priority of oral care (Ganz et al., 2009).  Further, many of the nurses in this study were either 

unaware of their units oral care protocol or none existed, which may contribute to the quality of 

oral care provided to their patients.  

Although the methods used in this study were appropriate for the design, it may have 

been limited by the way in which subjects were recruited.  First, subjects were recruited by 

colleagues.  Second, the types of ICU’s from which nurses were recruited varied, yet intubated 
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ICU patients require oral care that differs from intubated cardiac care unit (CCU) patients (Ganz 

et al., 2011).  Both of these factors could have confounded the results.  Nonetheless, the findings 

of the study highlight the failure to use evidence-based oral care practice and deficiencies in 

implementing written oral care protocols in some ICUs. 

Fieder, Mitchell, & Bridges (2010) described actual oral care provided to intubated 

patients compared with oral care recommendations from the 2005 AACN Procedure Manual for 

Critical Care and CDC guidelines (Feider et al., 2010).  The researchers used a cross-sectional 

design and collected data through a survey about the oral care practices of critical care nurses.  

Inclusion criteria for participation in the study were 1) adult critical care nurses working in the 

United States, and 2) members of the AACN between 2006 and 2007 (Feider et al., 2010). 

The researchers issued survey packets to 2,000 eligible candidates who were randomly 

selected from a database (Feider et al., 2010).  The packets contained information about the study 

and instructions on how to access the study via the Internet.  A total of 353 nurses completed the 

survey, however, due to a data entry error only 347 surveys could be analyzed.  The survey 

consisted of seven sections with 30 questions that pertained to personal and professional 

characteristics, knowledge of VAP rate, oral care practices, current unit oral care policy, and 

priority of oral care (Feider et al., 2010).  Data was reviewed and analyzed by six critical care 

nurses who used frequency distribution, central tendency, and variability statistics along with 

“Pearson X2 tests to describe and compare findings” (Feider et al., 2010, p. 177).  

 Results of the study show that 80% of the respondents were unaware of the VAP rate at 

their place of employment (Feider et al., 2010).  Only 47% of nurses who responded rated oral 

care as a high priority and 48% said they had sufficient time to perform oral care every 4 hours 

(Feider et al., 2010).  Exactly half of the subjects performed oral care every 2 hours while 42% 
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of them provided oral care every 4 hours (Feider et al., 2010).  Sixty-seven percent reported 

using a toothbrush while most (97%) used a foam swab to provide oral care (Feider et al., 2010).  

The AACN recommends the use of a toothbrush with toothpaste twice a day for intubated 

patients however, only 30% of the nurses in this survey followed this recommendation (Feider et 

al., 2010).  Additionally, only 60% of nurses who work with cardiac surgery patients used 

chlorhexidine in accordance with CDC guidelines (Feider et al., 2010).  The majority of 

participants, 81%, performed oral assessments at least every 8 hours and 83% suction the oral 

cavity frequently (Feider et al., 2010).  Lastly, 72% reported being aware of an oral care policy at 

the workplace for intubated patients however, only 25% of those reported that the policy 

included a protocol requiring use of a toothbrush with toothpaste at least every 12 hours (Feider 

et al., 2010). 

The study also revealed that education level, years of experience, and CCRN certification 

were correlated with an increase the quality of oral care provided to patients (Feider et al, 2010). 

However, the overall findings indicate that actual oral care practices and ICU oral care policies 

are not meeting national oral care standards (Feider et al., 2010).  A notable aspect of these 

findings is that all of the nurses surveyed were AACN members, and yet a significant number of 

them were unaware of, or for some reason chose not to implement the AACN oral care 

recommendations for mechanically ventilated patients.   

Summary 

Evidence establishes that effective oral care can impact VAP rates and many nurses 

acknowledge the importance of oral care as a strategy to prevent VAP.  However, prevalence of 

the infection along with the gap in actual care provided by nurses indicates that there may be 

multiple barriers preventing intubated patients from receiving effective oral care.  Barriers to 
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care are resulting from a combination of factors.  First, some institutional managers fail to ensure 

that practice protocols are updated and derived from current guideline recommendations.  

Secondly, nurses may not be utilizing their research skills to find and bring forth new evidence to 

management to assure that intubated patients are receiving necessary oral care to prevent VAP.  

Barriers to care may be more easily reconciled in organizations where open channels of 

communication exist between managers and nurses who investigate current literature related to 

evidence-based care practices. 

Literature Review 

This chapter reviews research about the effectiveness of oral care practices in reducing 

the incidence of VAP.  A literature search was conducted using Medline, Cumulative Index to 

Nursing and Allied Health (CINHAL).  Key words searched were oral care, ventilator associated 

pneumonia, VAP, nosocomial pneumonia, and hospital acquired pneumonia (HAP).  The search 

was restricted to articles published in nursing journals from 2008-2012, English language, human 

species, and adults over 18 years.  Five articles met criteria and are reviewed below in 

chronological order, from earliest to most recent.  This chapter concludes with a summary of 

findings and a call for improved oral care using a recommended protocol.   

 Chao, Want, Lee & Tsai (2008) conducted a clinical trial to determine whether 

suctioning of oral secretions prior to changing a patient’s position has an effect on reducing the 

incidence of VAP, length of stay in the ICU, and mortality.  The setting for the two-group 

comparison study was a 48 bed general ICU in Taipei, Taiwan.  

 Inclusion criteria included patients who we 1) at least 18 years old, and 2) on a ventilator 

for at least 24 hours (Chao et al., 2008).  The main exclusion criteria were that the individual 

developed pneumonia 1) prior to intubation, and 2) up to 48 hours after intubation (Chao et al., 
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2008).  Patients who were qualified to participate in the study were randomly assigned to beds 

and followed from the day of enrollment until they were discharged from the ICU (Chao et al., 

2008).  The control group consisted of 159 subjects who received the routine treatment of having 

their oral secretions removed after ET suctioning, whereas the 102 participants in the 

intervention group received oral suctioning prior to receiving a position change (Chao et al., 

2008).  Significant differences related to history of surgery, COPD, Diabetes and usage of 

antacids existed between two groups (p < 0.05), however, logistic regression analysis revealed 

that the impact of these variables on the development of VAP were not significant (Chao et al., 

2008). 

Data analysis revealed that 15.1% (24/159) of patients in the control group developed 

VAP, and 33.3% (8/24) died.  In comparison, only 4.9% (5/102) in the study group developed 

VAP, all survived (Chao et al., 2008).  Additionally, length of ICU stay was significantly 

increased for patients with VAP in the control group (24.6 ± 18.5 days) versus patients with VAP 

in the intervention group (15.8 ± 5.3 days).  These results indicate that suctioning the oropharynx 

prior to changing an intubated patient’s position significantly decreased the occurrence of VAP 

as well as the mortality rate and length of hospital stay associated with it. 

The study, however, does have limitations.  First, the study was conducted at a single site 

over two, consecutive four-month periods (Chao et al., 2008).  In addition, although the patients 

were randomly assigned to beds, researchers used a consecutive series method to assign the 

participants to treatment groups  (Chao et al., 2008).  In addition, the researchers do not state 

whether a power analysis was performed.  Therefore, it is unclear whether the sample size was 

adequate for the study.  The researchers acknowledge these issues by recommending that a future 
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study be performed using a larger, randomized sample size from multiple sites to confirm the 

effect of the tested intervention on VAP (Chao et al., 2008). 

Fields (2008) investigated the effect that timed tooth brushing, combined with the VAP 

bundle had on the prevalence of VAP (Fields, 2008).  This study took place at a 24 bed ICU in a 

Midwest teaching hospital, and although it began as a randomized controlled trial (RCT), it 

evolved into a performance improvement project due to its success. 

Inclusion criteria patients who 1) were mechanically ventilated 2) had no history of 

pneumonia, and 3) were intubated in the hospital for less than 24 hours (Fields, 2008).  Excluded 

from the study were patients who had 1) AIDS, 2) prior tracheostomies, 3) no teeth, and 4) 

anyone under 18 years of age (Fields, 2008).  Patients were randomly assigned to treatment 

groups after intubation.  An envelope containing an oral care worksheet labeled 1 or 2 was 

blindly selected for each newly qualified subject.  Patients in the control group received routine 

care, which included daily toothbrushing and Toothette mouth care as needed, subglottic 

suctioning every 2 hours, oral assessment every 12 hours, and a Yankauer suction change every 

24 hours (Fields, 2008).  In addition to the routine care, the intervention group had their teeth 

brushed every 8 hours with a suction toothbrush alternated with Toothette mouth care every 8 

hours (Fields, 2008). 

The VAP rate in the intervention group decreased to 0% and remained at 0% for the 

entire 6 months, whereas four patients in the control group developed VAP.  Because the 

intervention was so successful at preventing VAP the medical director requested that all 

intubated patients be included in the study (Fields, 2008).  At this point the control group as well 

as inclusion and exclusion criteria was dropped and the study became a performance 

improvement project (Fields, 2008).  Additionally, after a multidisciplinary team examined the 
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study the protocol was adopted as policy (Fields, 2008).  In 2007, at the end of the study the 

incidence of VAP had risen to over 1% and researchers suggested that this increase “was directly 

related to the end of the study and the fact that” there were no longer worksheets to prompt 

nurses to perform and document oral care (Fields, 2008). 

Garcia et al. (2009) initiated a study to determine how a comprehensive oral protocol and 

dental care system would affect the incidence of VAP in a 10 bed medical ICU in New England.  

Inclusion criteria consisted of those who were 1) 18 years of age or older, 2) admitted to the 

MICU between January 1, 2001, and December 31, 2004, and 3) intubated for at least 48 hours 

(Garcia et al., 2009).  A total of 1,538 participants were enrolled:  779 in the control group and 

759 in the intervention group (Garcia et al., 2009).  Concerning demographic and physiologic 

characteristics, no significant differences were found between the groups (Garcia et al., 2009).   

From January 1, 2001 to December 31, 2002, the pre-intervention period, the control 

group was treated with the MICU’s standard oral care protocol.  This included both the use of a 

suction catheter or a Yankauer to suction the oral cavity, and glycerin swabs to moisturize oral 

cavity tissue as needed (Garcia et al., 2009).  During the intervention period, January 1, 2002 to 

December 31, 2004, the study group received the experimental oral care treatment.  This 

treatment included suctioning oral and pharyngeal secretions every 6 hours, cleansing of the oral 

tissues every 4 hours with 1.5% hydrogen peroxide18, and brushing of the teeth twice daily with 

a suctioning tooth brush that contained the antiseptic 0.05% cetylpyridinium chloride17 (Garcia 

et al., 2009).  

Data analysis revealed that 8.6% of the control group developed VAP with an average 

onset of 2.9 days but only 4.1% of the intervention group developed VAP with an average onset 

of 4.7days (Garcia et al., 2009).  In addition, the amount of time spent on a mechanical 
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ventilator, and the mortality rate were significantly reduced in the intervention group (Garcia et 

al., 2009). 

Based on these results, a confirmatory period of 12 months was effected to determine if 

MICU personnel could consistently practice the new protocol and maintain the lowered VAP 

rates (Garcia et al).  During this time the VAP rate declined even further and in 8 of the 12 

months the VAP rate was 0% (Garcia et al., 2009).  The findings of this study suggest that a 

comprehensive oral care program including subglottic suctioning reduces the incidence of VAP, 

duration of mechanical ventilation, and length of hospitalization (Garcia et al., 2009).  Another 

interesting finding of the study was that despite prior implementation of other VAP bundle 

interventions, VAP rates did not decrease to zero until the oral care intervention was 

implemented (Garcia et al., 2009). 

The main limitation of the study is that the treatment groups were not concurrent.  

Therefore the study design was nonrandomized, which could have led to confounded results.  

However, the results of this study are supported by similar studies with concurrent treatment 

groups.  

Berry et al (2011) tested the effects of two different mouth rinses, combined with 

toothbrushing, on the colonization of pathogenic bacteria and subsequent development of VAP.  

The single blind randomized clinical trial took place in a 20 bed surgical ICU at a university 

hospital in Australia (Berry et al., 2011).  Inclusion criteria for participation were those who 1) 

were over the age of 15, 2) had next of kin provide informed consent, and 3) could be 

randomized within 12 hours of intubation (Berry et al., 2011).   

Exclusion criteria were patients who 1) required specific oral hygiene procedures due to 

surgery 2), had previously been admitted to the ICU during their current hospital stay, 3) had 
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suffered from an autoimmune disease, and 4) had received chemotherapy or radiation treatments 

within six weeks of being admitted to the ICU (Berry et al., 2011).  Participants were randomly 

assigned to one of three groups with a randomization tool prepared by a biostatistician (Berry et 

al., 2011).  Data analysis showed no significant differences in demographic or physiological 

issues between groups (Berry et al., 2011).   

All patients had their teeth brushed 3 times a day and a regularly scheduled oral rinse.  

The oral rinse used for the control group A was sterile water every 2 hours, whereas Group B 

was treated with a sodium bicarbonate rinse every 2 hours, and Group C received irrigation with 

a 0.2% chlorhexidine oral rinse twice a day and a sterile water rinse every 2 hours (Berry et al., 

2011).  The study, however, was prematurely terminated due to a market withdrawal of one of 

the products used in the study (Berry et al., 2011).  As a result, data from only 109 of the initial 

225 patients was analyzed (Berry et al., 2011).  The researchers did not, however, indicate which 

product was withdrawn and what group was affected.  

Upon conclusion of the 4 treatment days, during the 15-month study, the incidence of 

VAP was 1% in Group A, 5% in Group B, and 5% in Group C (Berry et al., 2011).  Also, no 

significant differences were found between groups with respect to microbial colonization.  These 

results may have been confounded by the early termination of the RCT and the limited sample 

size, but they led the researchers to the theory that the type of oral rinse is not as important as the 

use of toothbrush to mechanically remove bacteria from the mouth (Berry et al., 2011).  In 

addition to the limitations already mentioned the researchers also acknowledged that the study 

was limited by the lack of attention paid to the frequency or duration of the tested oral care 

interventions (Berry et al., 2011).  Although this study has many limitations, it raises some 

interesting questions regarding the efficacy of chlorhexidine for VAP prevention, and provides a 
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framework for future study into the relationship between different methods of oral care and 

VAP. 

 Yao, Change, Maa, Want & Chen (2011) conducted a study to determine what effect 

toothbrushing with purified water might have on VAP.  The single blind RCT took place at a 

surgical ICU in a hospital in Taiwan.  Inclusion criteria were patients who had 1) a minimum of 

a 2-day ICU stay, and 2) received mechanical ventilation for at least 48 hours.  Anyone who had 

a recent history of pneumonia was excluded from participating.  

  Patients were randomly assigned to one of two groups and were followed for 9 days or 

until they were transferred (Yao et al., 2011).  The 25 subjects in the control group received 

routine oral care with Toothette oral swabs or cotton swabs, and a twice daily oral care routine 

which included a 30° to 45° elevation of the head of the bed, application of purified water to 

moisturize lips, and hypopharyngeal suctioning before and after  (Yao et al., 2011).  In addition 

to the routine oral care received by the control group, the 28 subjects in the intervention group 

received a twice-daily application of purified water to moisturize the entire oral cavity followed 

by toothbrushing with purified water (Yao et al., 2011).  

At the end of the 7 days of treatment the incidence of VAP was 71% in the control group 

and 17% in the intervention group.  Furthermore, the intervention group had significantly better 

oral health and plaque scores when compared with the control group (Yao et al., 2011).  The 

study was limited by the small sample size, the purposeful inclusion of patients with a high risk 

for VAP, and a difference in attrition rates across groups (Yao et al., 2011).  Nevertheless, the 

results of this study are staggering, and support the effectiveness of a regularly scheduled oral 

care program with toothbrushing results in reduced VAP rates. 
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Summary 

VAP is a serious infection and those who contract it have higher morbidity, mortality, 

length of hospital stay, and healthcare costs than intubated patients who do not develop VAP.  

VAP has gained recognition as the second most common nosocomial infections and much 

research has been accomplished in an effort to gain insight into the best methods of preventing 

the disease.  The studies reviewed in this paper indicate that oral care protocols most consistent 

with markedly reduced VAP rates consist of frequent interventions including timed 

toothbrushing, oropharangeal suctioning, and rinsing and moisturizing oral mucosa.  

Oral care has recently been acknowledged by several respected organizations as an 

important intervention to decrease the prevalence of VAP.  Unfortunately, however, there seems 

to be a lack of consensus between these organizations as to the best methods of oral care for 

intubated patients.  For example, the only explicit oral care recommendation made by the IHI 

involves the use of a 0.12% chlorhexidine rinse to prevent VAP among all intubated 

patients (IHI Ventilator Bundle: Daily Oral Care with Chlorhexidine, 2011).  Although the IHI 

recommends chlorhexidine be used with an oral care program, the organization fails to 

make any specific recommendations regarding an oral care protocol because they claim 

there is little evidence to substantiate the use of other oral care interventions as effective 

measures against VAP (IHI Ventilator Bundle: Daily Oral Care with Chlorhexidine, 2011).  

Conversely, the AACN Practice Alert recommends the use of a 0.12% chlorhexidine rinse 

twice a day to prevent VAP only among patients who are scheduled to receive 

cardiothoracic surgery (AACN, 2010).  However, the Practice Alert also recommends 

brushing the teeth, tongue, and gums twice a day with a soft toothbrush; and application of 

a moisturizer to the oral mucosa every 2-4 hours (AACN, 2010). 
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Furthermore, nurses may not be providing optimal oral care in accordance with national 

recommendations for mechanically ventilated patients.  This is unfortunate because VAP is 

preventable as shown by some studies that reached a 0% VAP rate.  This indicates that some 

nurses are neglecting to perform evidence-based practice.  Therefore, to reduce the instances of 

VAP, nurses need to stay informed of research evidence, recommendations, and guidelines that 

pertain to their area of practice, as well as recognize and bring attention to deficiencies in policy 

or care.    

In conclusion, the nursing field has made great strides towards combating VAP by 

implementing oral care as an intervention.  However, continued work needs to be done to ensure 

that a consensus regarding best practice is reached between organizations, and that policies are in 

place, up to date, and enforced.  The next chapter presents an evidence-based, proposed best 

practice protocol for oral care with the goal of preventing VAP among intubated patients. 

Proposed Best Practice Protocol 

In response to the continued prevalence of VAP despite implementation of bundles to 

combat the problem, a proposed best oral care practice protocol has been derived from the 

evidence presented in this paper.  The oral care protocol proposed here should be used in 

conjunction with other elements of a VAP bundle recommended by credible organizations, such 

as the IHI or AACN.  A form, including an example of how this type of oral care protocol may 

be scheduled is provided in Appendix B.  It is essential to mention that this protocol recommends 

the use of sterile water as opposed to tap water due to the possible presence of nosocomial 

pneumonia associated microorganisms that have been found in hospital water (Safdar, Crnich, & 

Maki, 2005).  Furthermore, in addition to the evidence-based processes aimed at 

decontamination and prevention of bacterial colonization, an oral assessment should be 
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performed every 8 hours.  For convenience and to promote consistency the oral assessment is 

incorporated into the toothbrushing component of this protocol.  

A.  Prior to intubation (if possible) 

 1.  Patient Assessment 

  a. History of pneumonia 

  b. Current signs and symptoms of pneumonia 

  c. Oral health: 

   i. Dentition  

   ii. Condition of tissue/evidence of disease 

   iii. Hygiene 

 2.  Oral Care 

  a. Suction oropharynx prior to use of toothbrush 

  b. Brush teeth, tongue, gums and hard palate 

 c. Rinse and moisturize oral cavity with sterile water or 0.12% chlorhexidine for 

pre-operative cardiothoracic surgery patients 

i. If patient is unconscious use a Toothette dipped in sterile water to rinse 

oral cavity 

  d. Suction oropharynx after rinsing oral cavity 

B. After intubation (if oral care was performed prior to intubation) 

1. Suction  

a.  Subglottic suctioning within one hour of intubation  

i. Every 2 hours thereafter if ET tube is single lumen, or if subglottic port 

of double lumen is not connected to continuous suction 
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b. Suction oropharynx as needed (PRN)  

2.  Rinse and moisturize oral cavity  

a.  Sterile water or 0.12% chlorhexidine for pre-operative cardiothoracic surgery 

patients within 2 hours of intubation and every 4 hours thereafter 

3.  Brush teeth, tongue, gums, and hard palate  

a. Suction toothbrush with sterile water within 4 hours after intubation  

b. Every 8 hours thereafter  

4. Swab oral tissues  

a. Toothette with sterile water 4 hours after first post intubation toothbrushing  

b. Every 8 hours thereafter 

Ideally, oral care to decontaminate the oral cavity should be performed prior to 

intubation, including intubation that is performed in the emergency department (ED).  However, 

many patients are intubated emergently for life saving purposes.  When a patient does not receive 

oral care prior to intubation the oral care protocol should be slightly modified to include an initial 

toothbrushing immediately after the subglottic suctioning that is provided within one hour of 

intubation.   

Implementation of Protocol 

 The oral care protocol proposed in this paper may be implemented at any facility that 

does not have a comprehensive oral care protocol included in their VAP bundle or in a facility 

that is seeking to update the existing oral care component of their VAP bundle to include 

evidence based oral care interventions.  Management may facilitate implementation of this 

protocol by utilizing a model for change such as the one developed by social psychologist Kurt 

Lewin (Marquis & Huston, 2012).  Lewin’s model was formulated as part of an approach toward 
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successful organizational change and consists of three steps identified as 1) unfreezing, 2) 

moving, and 3) freezing (Lewin, 1947).  These three steps are described as an example of how 

implementation of this oral care protocol may be effectuated. 

Unfreezing 

 Unfreezing is the step during which staff becomes convinced of the necessity to 

implement a new protocol or update an existing one (Marquis & Huston, 2012).  For this to 

occur, a management team including nurse leaders would need to reduce resistance to change by 

making staff aware of the existing problem and potential consequences of the problem (Marquis 

& Huston, 2012).  This may be accomplished by educating staff through various forms of 

communication such as written, face-to-face, and technological communication (Marquis & 

Huston, 2012).  Flyers and posters concerning the significance of VAP including statistics 

related to incidence, morbidity, and mortality could be strategically placed throughout the 

organization (Marquis & Huston, 2012).  Emails or newsletters could then be delivered to 

reinforce this information.  During meetings, staff should be informed of the organizations VAP 

rates and the goal to reach or maintain rate of 0%.    

 Once staff is made aware of the significance of VAP, management can begin to 

disseminate information related to the importance of compliance with a comprehensive oral care 

protocol to prevent VAP.  National guidelines and evidence-based recommendations could be 

introduced to staff using the communication methods describe above.  Individuals involved with 

oral care should be encouraged to compare their practices with national guideline 

recommendations.  The unfreezing step may be concluded after management conducts an 

assessment and determines that staff is sufficiently convinced that a change is necessary 

(Marquis & Huston, 2012).   
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Moving 

The second step in Lewin’s model is Moving.  This is the step in which the change in 

behavior, actions, policy, or in this case procedure, is implemented (Lewin, 1947).  This is the 

point where management may introduce a new oral care protocol.  First, staff should be informed 

that due to deficiencies in the current protocol a new protocol will be implemented to improve 

upon and decrease gaps in current care.  The best practice protocol proposed in this paper along 

with the schedule form in Appendix B can be distributed, posted in acute care units and in 

procedure manuals to offer staff multiple means of accessing a comprehensive, step by step 

approach to oral care for VAP prevention.  During unit meetings, staff should be provided with 

competency training and opportunities to ask questions or express concerns regarding the new 

protocol.  Following competency training, staff should be informed that they are expected to 

apply the new protocol and will be supported and monitored over the next few months to ensure 

continued success (Marquis & Huston, 2012).  Upon completion of this step, freezing may begin.  

Freezing 

 Freezing is the last step of the implementation process.  It is the period during which the 

change, or in this case the new protocol, becomes permanent (Lewin, 1947).  For freezing to 

occur, management must ensure adherence to the new protocol for it to be “integrated into the 

status quo” (Marquis & Huston, p. 165, 2012).  Staff will need to be supported and monitored 

throughout this period so that adaptive efforts may be reinforced (Marquis & Huston, 2012).  It 

usually takes about 3 to 6 months for a new protocol to be accepted as standard practice, which 

indicates that freezing has been achieved (Marquis & Huston, 2012).  Therefore, management 

will need to maintain frequent contact with staff, especially face-to-face, until the freezing step 

has been completed. 
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Evaluation 

 Once the implementation process is successfully completed, an evaluation should be 

performed to examine the outcomes of the new protocol.  A thorough evaluation that 

incorporates “consistent, ongoing collection and analysis of information” should reveal the long-

term effects of the new protocol on VAP events (As cited in Anderson & McFarlane, p. 276, 

2011).  The desired outcomes are an institutional VAP rate of 0%, and lower incidences of 

morbidity, mortality, and length of stay associated with VAP.  An experimental study such as a 

pretest-posttest design can be used to compare VAP related events prior to and 1-year post 

implementation of this protocol to determine the long-term effects of its use (Anderson & 

McFarlane, 2011).   

Monitoring, another strategy used for collecting evaluation information, can complement 

or add to the data revealed by the pretest-posttest study (Anderson & McFarlane, 2011).  It is a 

process that can provide information regarding utilization and effectiveness of the protocol 

(Anderson & McFarlane, 2011).  Monitoring the electronic health records of all ventilated 

patients should be performed to assess staff adherence to the oral care protocol.  If electronic 

health records are not available, completed oral care schedule forms such as the one provided in 

Appendix B should be included in the paper charts of all ventilated patients for later review.  

Protocol adherence should then be compared to VAP occurrence.  If VAP cases are revealed 

during any part of this process, further investigation needs to be completed to determine if the 

cause is related to a lack of compliance with protocols or other issues.  

Due to the healthcare costs associated with VAP, management may wish to perform a 

cost benefit analysis as part of the evaluation process to determine if the benefits of the protocol 

exceed the costs, and if so, by how much (Anderson & McFarlane, 2011).  Since the costs 
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associated with each VAP case can reach up to an excess of $150,000, it is likely that the total 

benefits of this protocol would exceed the total costs (Garcia et al., 2009).  However, it would be 

necessary for management to conduct a thorough evaluation to justify continued use of the 

protocol proposed in this paper. 

Conclusions 

Limitations 

This paper addresses evidence-based oral care practices to reduce VAP rates among 

patients intubated in a hospital setting; however, it limited by a lack of discussion related to 

prevention of VAP among patients that are intubated prior to hospital admission.  Further 

investigation should be conducted to examine the incidence of VAP among patients intubated 

prior to hospital arrival and to explore whether it is feasible for an oral care protocol to be used 

by first responders.  Furthermore, although the protocol proposed in this paper was developed for 

use in the ICU as well as in the ED, due to a lack of existing evidence regarding the use of VAP 

bundles in the ED, not much discussion was provided on this topic.  This should not preclude the 

use of an oral care protocol from being implemented in the ED; however, further research should 

be conducted to explore effects of oral care strategies aimed at VAP prevention in emergency 

departments.  

Summary 

 VAP is a preventable infection that results in significant losses related to morbidity, 

mortality, and healthcare costs.  This paper sought to positively impact care provided to patients 

by exploring evidence-based research concerning the effects of oral care interventions on the 

incidence of VAP and by defining and making available a best practice protocol for use in 

institutions that lack an updated, comprehensive, evidence-based oral care protocol to prevent 
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VAP.  By adhering to an evidence-based oral care protocol, nurses can offer a major contribution 

to the reduction of consequences resulting from this disease.
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Appendix A 

 
 
 
Topic: ORAL CARE FOR INTUBATED PATIENTS                                                                                                     DATE: July 2012 

Author(s) and Date Questions, variables, 
objectives, hypotheses 

Design, sample, setting Findings Notes 

Chao et al., 2008 Effect of oral secretion 
on VAP incidence, 
medical history 
variables, 
oropharangeal 
suctioning before 
position change, VAP 
rate, length of stay 
(LOS), mortality. 

Two group comparison, 
consecutive series 
261 intubated ICU 
patients; control 
group=159; study 
group=102 
Tawain 
 

1. 15.1% in control 
group developed 
VAP, 33.3% of 
which expired.   

2. 4.9% in study 
group developed 
VAP 0% expired 

3.  24.6 ± 18.5 day 
LOS for control 
group VAP  

4. 15.8 ± 5.3 day 
LOS for study 
group VAP 
patients 

Acute Physiology and 
Chronic Health 
Evaluation II 
(APACHE II);  
Glasgow Coma Scale 
(GCS); 
Albumin  
 

Fields, 2008 Effect of oral care, timed 
toothbrushing, VAP 
bundle, VAP rate, 
treatment variables, 
implementation of oral 
care protocol 

RCT; PI project; 
345 intubated 
Neurologic ICU patient; 
1850 ventilator days 
USA 

1. 0% VAP rate in 
intervention 
group during 6 
months.  

2. 1.17% VAP rate 
after nurses 
stopped using 
oral care sheets 

Microsoft Excel used to 
track ventilator days 
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Garcia et al., 2009  Effect of oral care 
protocol on VAP, 
treatment variables, 
mortality rate, length of 
ICU stay, duration of 
mechanical ventilation 

Two group comparison, 
consecutive series, 
1538 intubated ICU 
patients; control 
group=779; study 
group=759 
USA 

1. Risk of VAP 
decreased by 
implementation of 
oral care protocol 

2. Infection 
avoidance 
sustainable with 
use of protocol 

3. 0% VAP rate not 
achieved until 
after oral care 
protocol 
implemented 
despite 
established VAP 
bundle. 

4. Oral care 
program affects 
ICU LOS, 
duration of 
mechanical 
ventilation 

APACHE II 

Berry et al., 2010 Effect of oral care on 
respiratory 
pathogenesis, 
VAP rate, morbidity, 
mortality, medical 
history and treatment 
variables, oral rinse 

Single blind randomized 
comparative study; 109 
intubated ICU patients; 
Group A=43; Group 
B=33; Group C=33 
Australia 

1. Protocol is 
feasible in a 
single ICU 

2. Effect could not 
be determined due 
to small sample 
size 

3. Type of mouth 
rise is less 
important than 

APACHE; simplified 
acute physiology score 
(SAPS); inadequate 
sample size 
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use of a 
toothbrush 

Yao et al., 2011 Effect of toohbrushing 
on VAP, treatment 
variables, purified 
water, twice daily 
brushing, oral health, 
plaque index 

Randomized controlled 
pilot trial; 53 intubated 
ICU patients; control 
group=28; study 
group=25 
Taiwan 

1. Toothbrushing 
twice a day with 
purified water: 
Reduces VAP 

2. Improves oral 
health 

3. Improve oral 
hygiene  

APACHE; GCS; 
Clinical Pulmonary 
Infection Score (CPIS); 
Oral assessment guide 
(OAG) 
 

Ganz et al., 2008 Oral care practices, 
evidence-based practice, 
professional and 
personal characteristic 
variables 

Descriptive design, 
convenience sample; 
sample=218 critical 
care nurses 
Israel 

1. Gauze pads are 
most commonly 
used tool 

2. 44% used 
toothbrushes 

3. 57% performed 
documentation 

4. 0% could 
describe 
assessment tool 

5. Nurses not 
adhering to 
evidence-based 
recommendations 

ANOVA used to 
describe differences; 
survey 

Feider et al., 2010 Oral care practices, 
2005 AACN Procedure 
Manual for Critical 
Care, CDC guidelines, 
professional variables 

Descriptive cross-
sectional design; 
sample=347 critical 
care nurses 
USA 

1. 92% performed 
oral care every 2 
to 4 hours 

2. 97% use foam 
swabs 

3. 47% consider 
oral care a high 

Web survey; small 
sample size 
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priority 
4. Performance of 

oral care 
increases with 
years of 
experience 

5. BSN nurses 
suction before 
and after, and use 
swabs more 
frequently than 
nurses with lesser 
degrees 

6. 72% reported 
oral care policy 
in unit 

7. Discrepancies 
exist between 
practices and 
policies 

8. Oral care policies 
not well used. 
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Appendix B 

Oral Care Protocol to Prevent Ventilator-Associated Pneumonia 

Patient Name, DOB, MRN: ______________________________________ 

Time of pre intubation Oral Care (including oral assessment, toothbrushing, rinsing, and suctioning): ________________ 

Time of intubation: _____________________ 

Time of subglottic suction (to be performed within 1 hr of intubation): ___________  

 

 
 

Interventions  
(begin within 
 2 hours of  
intubation) 

0800 1000 1200 1400 1600 1800 2000 2200 0000 0200 0400 0600 

Rinse/moisturize mucosa, 
and subglottic suction (if 
necessary) 

x  x  x  x  x  x  

Brush teeth, tongue,  
gums, and hard palate 

 x    x    x   

Swab teeth and mucosa 
with Totthette and sterile 
water 

   x    x    x 

PRN: suction oropharynx 
 

            

Additional PRN oral care 
or notes: 
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