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Abstract

Purpose: Nonventilator hospital-acquired pneumonia (NV-HAP) is an under-
reported and unstudied disease, with potential for measurable outcomes, fiscal
savings, and improvement in quality of life. The purpose of our study was to
(a) identify the incidence of NV-HAP in a convenience sample of U.S. hospitals
and (b) determine the effectiveness of reliably delivered basic oral nursing care
in reducing NV-HAP.
Design: A descriptive, quasi-experimental study using retrospective compara-
tive outcomes to determine (a) the incidence of NV-HAP and (b) the effective-
ness of enhanced basic oral nursing care versus usual care to prevent NV-HAP
after introduction of a basic oral nursing care initiative.
Methods: We used the International Statistical Classification of Diseases and
Related Problems (ICD-9) codes for pneumonia not present on admission and
verified NV-HAP diagnosis using the U.S. Centers for Disease Control and Pre-
vention diagnostic criteria. We completed an evidence-based gap analysis and
designed a site-specific oral care initiative designed to reduce NV-HAP. The in-
tervention process was guided by the Influencer ModelTM (see Figure 2) and
participatory action research.
Findings: We found a substantial amount of unreported NV-HAP. After we
initiated our oral care protocols, the rate of NV-HAP per 100 patient days de-
creased from 0.49 to 0.3 (38.8%). The overall number of cases of NV-HAP
was reduced by 37% during the 12-month intervention period. The avoid-
ance of NV-HAP cases resulted in an estimated 8 lives saved, $1.72 million cost
avoided, and 500 extra hospital days averted. The extra cost for therapeutic
oral care equipment was $117,600 during the 12-month intervention period.
Cost savings resulting from avoided NV-HAP was $1.72 million. Return on
investment for the organization was $1.6 million in avoided costs.
Conclusions: NV-HAP should be elevated to the same level of concern, atten-
tion, and effort as prevention of ventilator-associated pneumonia in hospitals.
Clinical Relevance: Nursing needs to lead the way in the design and imple-
mentation of policies that allow for adequate time, proper oral care supplies,
ease of access to supplies, clear procedures, and outcome monitoring ensuring
that patients are protected from NV-HAP.
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Nonventilator hospital-acquired pneumonia (NV-HAP) is
an underreported and understudied disease, with poten-
tial for measurable outcomes, fiscal savings, and improve-
ment in quality of life (American Thoracic Society [ATS],
2005; Edis et al., 2009; Rotstein et al., 2008; Sopena
& Sabria, 2005). U.S. hospitals are required to moni-
tor ventilator-associated pneumonia; however, there are
currently no requirements to monitor NV-HAP. The lim-
ited studies available indicate that NV-HAP is an emerging
factor in prolonged hospital stays and significant patient
morbidity and mortality (Centers for Disease Control and
Prevention [CDC], 2013; Esperatti et al., 2010; Fortaleza,
Abati, Batista, & Dias, 2009). HAP (a) adds an estimated
additional $40,000 to $65,000 to the cost of care for each
affected patient; (b) adds 7–9 days to the length of hos-
pital stay; (c) significantly increases discharge to skilled
nursing facilities instead of returning home; (d) has an
attributable mortality rate as high as 50%; and (e) is as-
sociated with half of patients not being discharged back
to their homes (ATS, 2005; Kalsekar, Amsden, Kothari,
Shorr, & Zilberber, 2010; Kollef, 2007). Analysis indicates
that preventing even 100 cases of NV-HAP may save up to
$4 million, 700–900 hospital days, and the lives of 20–30
patients (ATS, 2005). While HAP has received significant
attention from healthcare quality review boards, their fo-
cus has been on intensive care unit (ICU)-level of care
and ventilated patients who acquire pneumonia.

Preliminary Study to Determine the
Incidence of NV-HAP

The aim of our preliminary study was to determine the
incidence of unreported HAP among patients who are not
ventilated in four hospitals and three healthcare systems.
The CDC definition was used to identify hospital-acquired
infections (HAIs). HAIs, such as NV-HAP, are those infec-
tions that are not present on admission and have symp-
toms of infection occurring ≥ 48 hr after admission to the
hospital (CDC, 2013). Using convenience sampling, we
selected three different types of acute care hospital sys-
tems to determine the presence of NV-HAP. The hospitals
included a large, national health maintenance organiza-
tion hospital (217 beds), a metropolitan area medical cen-
ter with two hospital sites (650 beds), and a Department
of Veterans Affairs Medical Center (202 beds) to sample
the incidence of NV-HAP. To determine the incidence of
HAP, not associated with ventilated care, we conducted
retrospective chart reviews.

For the initial screening, researchers examined hospi-
tal records of all patients coded with a diagnosis of NV-
HAP, not present on admission. Because the Department
of Veterans Affairs Medical Centers has electronic med-

ical records, 10 years of chart audit review from 2002
to 2012 were included. For the other two hospitals, data
were reviewed for the years 2010–2012. We used the In-
ternational Statistical Classification of Diseases and Re-
lated Problems (ICD-9) codes for pneumonia not present
on admission, and verified the diagnosis with a confir-
matory x-ray demonstrating pulmonary infiltrate. Each
hospital setting had a significant incidence of previously
unreported NV-HAP (rates of 1.22–8.9 per 1,000 hospital
days).

In our review of the literature, only one study was
located that examined the incidence of NV-HAP in
all hospital units of a U.S. hospital system. Davis and
Finley (2012) reported a significant number of NV-HAP
within the Pennsylvania care system. They reported that
NV-HAP occurred on every type of hospital unit, had a
higher incidence rate, more deaths, and higher costs than
ventilator-associated pneumonia (Davis & Finley, 2012).
While the use of ICD-9 coding and x-ray is not sufficient
for an accurate diagnosis of pneumonia, the incidence
found in our preliminary study and in the Pennsylvania
report indicates that NV-HAP is a significant, yet unad-
dressed, issue in healthcare.

What Are the Risk Factors for NV-HAP?

Several factors may contribute to increased risks for
HAP, including older patients with a low body mass index
and signs of malnourishment; altered mental status; low
albumin; dependent for activities of daily living; receiving
central nervous system depressants or acid blocking med-
ications; and presence of chronic or inadequately man-
aged pain (Herzig, Howell, Ngo, & Marcantonio, 2009;
Kieninger & Lipsett, 2009; Kollef, 2007; Sopena & Sabria,
2005; Tarsia, Aliberti, Cosentini, & Balsi, 2005).

In this analysis, researchers found predictors of NV-
HAP similar to the risk factors listed earlier in this article.
However, in two of the centers NV-HAP was found in pa-
tients with few to no risk factors that included patients on
maternity wards and healthy young adults. Even with the
narrowest analysis to capture at-risk patients, the identi-
fied risk factors included over 80% of hospital admissions.
We concluded that targeting a subset of the patient pop-
ulation for bundled care would miss other patients also at
risk for NV-HAP. NV-HAP risk factors are so varied that
taking an at-risk approach to intervention would place
a significant number of patients at continued risk. Risk
analysis does not provide enough sensitivity and speci-
ficity to allow for a bundled care, patient risk–specific ap-
proach to intervention.

Nursing care bundles have demonstrated effective-
ness in prevention of ventilator-associated pneumonia

12 Journal of Nursing Scholarship, 2014; 46:1, 11–19.
C© 2013 Sigma Theta Tau International



Quinn et al. Prevention of Nonventilator Hospital-Acquired Pneumonia

PATHOGENESIS PREVENTION

Germs in 
Mouth

• Dental plaque provides 
microhabitat

• Replicate 5X/24 hrs

Aspirated

• Most common route
• 45% of healthy adults 

micro-aspirate in sleep

Weak Host

• Poor cough
• Immunosuppressed
• Multiple co-morbidities

Germs in 
Mouth

• Comprehensive oral 
care

• Oral care protocol that 
includes all patients

Aspirated

• Swallow screens
• Tube feeding protocols
• Head of bed elevated

Weak Host

• Lung expansion/mobilize
• Adequate nutrition
• Serum glucose target 

range

HAP Prevent HAP

Figure 1. Pathogenesis and Prevention of Hospital-acquired Pneumonia

(HAP).

(Fong et al., 2007; Fuchshuber et al., 2012; Wren, Martin,
Yoon, & Bech, 2010). However bundled care is designed
to be a small set of care interventions for a defined group
of patients in a limited care setting such as intensive care
units (Resar, Griffin, Haraden, & Nolan, 2012). If the in-
tervention needs to be applied to a diverse group of pa-
tients in different locations, the interventions no longer
meet the definition of bundled care. Because we found
NV-HAP across all hospitals units and could not reason-
ably narrow risk factors, the researchers elected to focus
on an oral care universal intervention, rather than bun-
dled care, to combat the incidence of NV-HAP.

Basic Oral Health Nursing Care and
Prevention of Pneumonia

Hospitalization is associated with deterioration in oral
health. Deterioration in oral health status leads to an
increased risk for HAI and increased length of hospital
stay and costs, and can impact a patient’s well-being and
quality of life (Terezakis, Needleman, Kumar, Moles, &
Agudo, 2011). Because there are physiological and me-
chanical pathways between the oral cavity and lung tis-
sue, disruption of oral health places patients at risk for
pneumonia. Bacteria found in dental plaques have been
found to be the causative agent in HAP in several stud-
ies, with a reduction in pneumonia incidence following
institution of an oral care regimen for patients (CDC,
2013; Raghavendran, Mylotte, & Scannapeico, 2007). As-
piration is also a causative factor in pneumonia, with
45% of healthy individuals reported to aspirate during
sleep (Kollef, 2007; Sarin, Balasubramaniam, Corcoran,
Laudenbach, & Stoopler, 2008; Tablan, Anderson, Besser,
Bridges, & Hajjeh, 2003). The risk for pneumonia from
aspiration is compounded by periodontal disease, dental

caries, poor oral hygiene, altered mental status, and feed-
ing and swallowing issues (Terpenning, 2005). Improved
oral care also reduces the risk for aspiration pneumonia
in addition to other types of pneumonia (Figure 1; Sarin
et al., 2008; Tada & Miura, 2012).

Feider, Mitchell, and Bridges (2010) found a statisti-
cally significant difference between several oral care pol-
icy recommendations and reported oral care practices
among intensive care nurses. These studies indicate that
to have an effective pneumonia prevention program,
nurses require additional education on the importance of
oral care for all patients, as well as how to safely and ef-
fectively provide oral care.

Prevention of Pneumonia: Focus on
Basic Nursing Care

Based on findings from the pilot study that NV-HAP
occurs across many geographic regions in the United
States and across various types of medical care systems,
we launched a pilot study in one of the hospital sys-
tems to determine if improvements of basic nursing care
could impact NV-HAP rates. This pilot intervention study
occurred in an urban community, not-for-profit, two-
hospital campus, 650-bed medical center system.

The first step in the design of our pilot study was to
ensure we had an accurate diagnosis of HAP based on
CDC diagnostic criteria (e.g., in addition to confirmatory
x-ray, presence of leukocytosis and fever; CDC, 2013).
We found 115 adults with NV-HAP (as compared to 198
cases using preliminary screening of ICD-9 codes and x-
ray alone). During the same year (2010), the two hospi-
tals had only one case of ventilator-associated pneumo-
nia.

Ventilator-associated HAP has received significant
health policy and insurance company attention. As a re-
sult, the incidence of ventilator-associated pneumonia
was significantly reduced using “bundles” of care inter-
vention. These bundles, used in the medical center ICUs,
include the following nursing interventions: (a) elevate
the head of the bed, (b) mobilize patients, and (c) imple-
ment comprehensive oral care. When a patient is on the
ventilator, these interventions are expected in ICU-level
nursing care delivery systems and reliably carried out.
However, a detailed chart analysis revealed that these
same nursing care interventions were missing for many
NV-HAP patients. Of the 115 NV-HAP cases reviewed,
there was a lack of documentation of basic nursing care.
In the 24 hr prior to the onset of NV-HAP, 84% did not
receive coaching to cough and deep breathe each shift,
73% did not receive oral care each shift, 59% were not
mobilized each shift, 34% did not have the head of the
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Figure 2. Influencer Model TM applied to Oral Care and NV-HAP (VitalSmarts, Provo, Utah, USA. www.vitalsmarts.com).

bed elevated each shift, and 28% were not documented
to have good pain control. Because these patients were
not on a ventilator, and not identified as high risk for
pneumonia, they did not reliably receive preventive care
interventions.

Kalisch, Landstrom, and Williams (2009) found an
alarming amount of missed or undocumented care (as
high as 70%) across hospital systems in their study of
various types of missed care. They went on to define
missed nursing care as a basic nursing error of omis-
sion. Based on the missed or undocumented nursing

care found in this analysis, a pilot study was launched
to (a) determine the effectiveness of reliably delivered
oral care in reducing NV-HAP and (b) inform a system-
wide roll-out of effective oral care interventions to reduce
NV-HAP.

Methods

The research design was a descriptive, quasi-
experimental study using retrospective comparative out-
comes from 1 year pre-intervention (May 2012) to 1 year
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post-intervention (April 2013). The aim was to determine
the effectiveness of enhanced basic nursing care versus
usual care to prevent NV-HAP. We followed the Consoli-
dated Standards of Reporting Trials (CONSORT) research
methods and reporting for pragmatic trials and the
Promoting Action on Research Implementation in Health
Services (PARIHS) framework guidelines (Hutchinson,
Wilkinson, Kent, & Harrison, 2011; Zwarenstein et al.,
2009). The intervention process was guided by the
Influencer ModelTM (see Figure 2) and participatory
action research (Figure 2; Minkler & Wallerstein, 2003;
Patterson, Grenny, Maxfield, McMillan, & Switzler,
2007). The preliminary data study was approved by the
institutional review board at each of the three hospitals,
and the pilot study was also approved by the institutional
review board at the pilot intervention site.

Interprofessional Collaboration

Interprofessional teams in Australia have been effec-
tive in improving oral care in aged care facilities led
by nurses (Blinkforn, Weingarten, Boivin, Plain, & Kay,
2011). Based on their findings, an interprofessional team
was formed for this study that included at-the-bedside,
frontline registered nurses, registered dietitians, infec-
tion control, respiratory therapists, nursing administra-
tion, physicians, rehabilitative services, manager of ma-
terial supplies, and an academic-community partnership
with a school of nursing. The team was led by a clinical
nurse specialist. The interprofessional team, the Hospi-
tal Acquired Pneumonia Prevention Initiative, met twice
a month to design the pilot protocols and monitor out-
comes. The team consulted with dentists from our local
dental society to ensure we were using the American
Dental Association standards for best practices in oral
care. A gap analysis was completed by comparing best
practices from a review of the literature to current nurs-
ing practices. Nurses and nursing assistants were also sur-
veyed regarding their current care practices to establish
a baseline of usual care practices and to determine barri-
ers to change for interventions likely to prevent NV-HAP.
After completion of the gap analysis, we implemented an
enhanced oral care nursing protocol designed to reduce
NV-HAP.

The CDC recommends a focus on modifiable risk fac-
tors for HAP as the best way to prevent this HAI (CDC,
2013). The team narrowed their focus by studying the
most common risk factors and choosing a high-impact,
basic nursing care intervention: oral care. For exam-
ple, a weak host has risk factors such as advanced age
and multiple comorbidities that are not modifiable. Chest
physiotherapy including incentive spirometry has lim-
ited evidence-based support for significantly reducing

HAP (Overend et al., 2001; Pasquina, Tramer, Granier,
& Walder, 2006). Preventing aspiration of oral secretions
may also help to prevent pneumonia. Nurses reduce as-
piration through interventions such as elevating the head
of the bed above 30 degrees and following evidence-
based enteral feeding protocols. However, although head
of bed elevation slows micro-aspiration in critical pa-
tients, it does not prevent it altogether. Even 45% of
healthy adults micro-aspirate during sleep (Lee et al.,
2010). Therefore, the team concluded that the most mod-
ifiable, first change in nursing care would be to decrease
the bacterial load in the mouth with comprehensive oral
care.

Staff Education

Based on the Influencer ModelTM, it was predicted that
behavior would not change unless nursing staff under-
stood the importance of oral care in the prevention of
NV-HAP. Therefore, mandatory education with all nurs-
ing assistants, who perform the majority of oral care in
the hospital, was provided. Classes were designed with a
hands-on focus and included lunch and expert speakers,
including dentists, to highlight their important team role
in preventing NV-HAP. Registered nurses were also ed-
ucated through scheduled staff meetings, eLearning, and
unit in-services. At-the-bedside, frontline staff partnered
in the design of the curriculum and provided recommen-
dations for successful implementation on the units.

Make the Interventions Easy to Do

The gap analysis revealed a need for new and im-
proved oral care equipment. For example, nursing as-
sistants stated that they were not utilizing commonly
found hospital toothbrushes because the bristles fell out
into the mouths of their patients. They were hesitant
to attempt oral care on patients with a decreased level
of consciousness because they were concerned the pa-
tient would aspirate. New therapeutic equipment was
purchased, including higher quality soft-bristled, curved
toothbrushes, toothpaste that contained sodium bicar-
bonate to remove plaque, alcohol-free antiseptic mouth
rinse, nonpetroleum lip moisturizer, and suction tooth-
brush sets for patients at risk for aspiration.

Involve Frontline Staff, Patients, and Families

A nurse-led intervention study in Singapore found that
new oral protocols could improve patients’ oral health in
high-dependency units when frontline nurses were en-
gaged in the process of change (Chan, Lee, Poh, Ling,
& Prabhakaran, 2011). We also engaged at-the-bedside,
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frontline staff as co-creators of training and in the devel-
opment of a new oral care protocol that was user friendly.
The oral care protocol was expanded to include all pa-
tients, not just those on a ventilator in the ICU. The new
protocol included a chart at-a-glance format with pic-
tures of products, specific procedures, and frequency of
oral care for each type of patient. The new protocol in-
cluded provision of oral care for all adult nonventilator
patients four times per day; for patients able to eat, af-
ter each meal and before bedtime; and for patients not
eating or on tube feedings, oral every 6 hr. New patient
and family education materials were developed. Posters
with oral care health information were displayed in the
hospital elevators. Documentation forms were revised to
include easy-to-locate daily oral assessment and oral care.

Process Monitoring

To monitor the key process indicator, an increase in
protocol-standard oral care, we designed an audit tool
that included direct observations and chart review. Ob-
servational and chart audits took place across the hospital
on 11 separate units for a total 110 patient audits each
month. In addition, each month, the electronic record
was queried for all adult cases of pneumonia, not present
on admission. Identified cases of NV-HAP were then re-
viewed to ensure they met the CDC definition of NV-
HAP.

Results and Limitations

Education on the importance of oral care and the pre-
vention of NV-HAP was required for all nurses and nurs-
ing assistants. All of the nursing staff was expected to im-
plement the new protocols on each adult unit. Training
was provided for approximately 100 nursing assistants
and over 1,000 registered nurses from every unit and ev-
ery shift throughout the two hospitals, representing over
90% of the nursing staff. New oral care equipment was
stocked on the units, and the new protocols were started
first on the non-ICU units because they had the great-
est incidence of NV-HAP in our baseline data (n = 80).
The ICU was targeted for intervention when a more de-
tailed analysis indicated that although the total number
of NV-HAP cases in the ICU was lower (n = 35), the
rate was highest for the nonventilated patients in the ICU
(1 per 1,000 patient days on medical-surgical units vs. 2.4
per 1,000 nonventilated patient days in the ICU). Dur-
ing the last 3 months of the intervention period, oral
care frequency increased to a mean of 3.5/24 hr in the
ICU, and NV-HAP was reduced by almost 50% (mean of
3.9/month to 2/month). For the first time since measur-
ing NV-HAP, there was one month with zero cases. Over-

all, oral care frequency at least once each shift increased
from 27% to 80%. Oral care for nonventilated patients
in the ICU has increased by > 500% (0.54 vs. 3.4/24-hr
period).

The rate of NV-HAP per 1,000 patient days decreased
from 1.25 to 0.81 (35.2%). The rate of NV-HAP per 100
patient days decreased from 0.49 to 0.3 (38.8%). The
overall number of cases of NV-HAP was reduced by 37%
during the 12-month intervention period (115 vs. 72).
The avoidance of 43 NV-HAP cases resulted in an esti-
mated eight lives saved, $1.72 million cost avoided (based
on $40K each case), and 500 extra hospital days averted
(ATS, 2005). In addition, there was a substantial return
on investment. The extra cost for therapeutic oral care
equipment was $117,600 during the 12-month interven-
tion period. Cost savings resulting from avoided NV-HAP
was $1.72 million. Thus, return on investment for the or-
ganization was $1.6 million in avoided costs.

Hospitals are dynamic, rapidly changing environments;
therefore, establishing a link between the introduction
of an oral care protocol and new equipment and NV-
HAP is difficult. Pragmatic trials are useful when random-
ized, controlled trials would not be ethical or practical.
In the pilot study, researchers used the CONSORT prag-
matic guidelines in a 1-year pre- and post-intervention
design; however, this was a short time for a hospital sys-
tem. It has not been determined if unknown, coincid-
ing factors influenced the incidence of NV-HAP. Hospital
admission rates and types were closely monitored, and
no differences between the pre-intervention and post-
intervention time periods in hospital admission patterns
or types of diagnosis were observed. It is also possible that
physicians experienced a Hawthorne effect, knowing that
HAP was being monitored more carefully in the hospi-
tal. However, we determined clear process indicators that
nursing care had changed and the evidence-based oral
care equipment was in place. The decrease in NV-HAP
pre- and post-intervention can be correlated with moni-
toring, month to month, the implementation of the new
protocols.

Discussion

Evidence-based practices for basic nurse care can be
regarded as part of the continuous quality improvement
programs required for hospitals. By using a strong theo-
retical framework—the Influencer ModelTM—and partic-
ipatory action, this study design provided a strong foun-
dation to address the complexity of changing basic nurse
practices across a two-campus, 600+ bed medical care
system. Nurses are highly motivated to provide the right
care when they are supported and included in care deci-
sions. Kalisch et al. (2009) found that lack of knowledge,
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resources, time, communication issues, and unclear pro-
tocols contributed to missed basic nursing care. This study
addressed these barriers. The importance of an interpro-
fessional team that included all managers and depart-
ments in the hospitals cannot be understated. For ex-
ample, material management was critical in how the
new supplies were ordered, distributed, and maintained
on the floors. Audits and process monitoring, including
dashboard posting of results and celebrating successes, are
also essential to sustain improvements in basic nursing
care. The team improved rates of basic nursing care and
reduced NV-HAP; however, NV-HAP continues to occur
in the hospital. The next steps will include dissemination
of the oral protocol initiative to other hospitals. We will
also continue analysis to ease pathways that support basic
nursing care and implement an early mobility protocol.

Conclusions

This is the first study focusing on universal basic oral
nursing care for prevention of NV-HAP across an en-
tire acute care hospital system. Nurses need clear proto-
cols, correct equipment, resources for patient education,
a team approach, and administrative support to fully im-
plement basic nursing care required to prevent HAP. NV-
HAP needs to be elevated to the same level of concern, at-
tention, and effort as prevention of ventilator-associated
pneumonia in hospitals. Healthcare organizations should
be aware of NV-HAP as another important source of HAI
that can be reduced.

Relevance to Practice

There is a lack of research information on the how
nursing care provided or missed at the bedside impacts
fiscal and time resources for care. This oversight directly
impacts patient well-being and quality of life. The U.S.
Center for Medicare and Medicaid Services has identi-
fied some types of basic nursing related to pressure ulcers,
ventilator-associated pneumonia, catheter-associated uri-
nary tract infections, central line–associated bloodstream
infection, and others for non-reimbursement in hospi-
tals where these negative patient outcomes occur (CDC,
2013). We anticipate that closer monitoring and reim-
bursement changes may also occur for NV-HAP in the
future. Nursing needs to lead the way in the design and
implementation of policies that allow for adequate time,
proper oral care supplies, ease of access to supplies, clear
procedures, and outcome monitoring to ensure that pa-
tients are also protected from NV-HAP. The interprofes-
sional team that addressed NV-HAP created a vision state-
ment that summarized what was learned in this study,

“We are preventing pneumonia and saving lives, one
clean mouth at a time.”
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Clinical Resources
� National Institute on Aging: Taking Care of Your

Teeth and Mouth: http://www.nia.nih.gov/health/
publication/taking-care-your-teeth-and-mouth

� American Dental Association: Mouth Healthy:
http://www.mouthhealthy.org

� University of Kentucky: Nursing Home Oral Health:
http://www.uky.edu/NursingHomeOralHealth/
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