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Abstract
Introduction: Pneumonia is a potentially preventable cause of readmissions among nursing home residents. It was found to be
a frequent cause of readmission among ventilator-dependent residents in a nursing home facility. The objective of this project
was to implement and evaluate a comprehensive respiratory care program for residents dependent on ventilators and potentially
decrease the readmission rate in a community nursing home.

Methods: A quality improvement project was undertaken to improve the care provided to ventilator-dependent resident. Com-
ponents of the project included implementation of the ventilator associated pneumonia (VAP) protocol, a hand hygiene bundle,
and an education program on respiratory care. To assess the program impact, process monitoring of the elements of the VAP
protocol, adherence to hand hygiene, and readmission rates were undertaken at baseline and following implementation of the
program.

Results: The VAP protocol was successfully implemented through education, changes to documentation, and an institutional
policy. Process auditing showed improvement over time in adherence to the two elements of the protocol, elevation of head of
bed and daily oral care, directly related to VAP prevention. Correct hand washing occurred 12% of the time, increasing to 68%
at 6 weeks post-implementation; however, adherence decreased to 35% at the 7 months follow-up. A chart review of the reasons
for readmission showed a downward trend in readmissions related to pneumonia from 29% pre-intervention to 9% following the
intervention.

Conclusions: This project reflects an improvement in the care provided to residents dependent on ventilators. This was accom-
plished by adapting the VAP protocol to fit within the nursing home context.
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1 Introduction
Approximately 1.4 million Americans reside in the nation’s
15,800 nursing homes at any time.[1] This fragile and vul-
nerable group must be able to count on the nursing homes
where they reside to provide reliable and high quality care.
The Centers for Medicare & Medicaid Services (CMS) con-
tract with state survey agencies to conduct surveys to eval-

uate the quality of care provided to residents, as well as
investigate complaints to determine if the nursing homes
who participate in the Medicare and Medicaid programs are
complying with federal quality standards. Research has re-
vealed deficiencies in the quality of care delivered in nursing
homes.[2]

Interventions to improve the quality of care have been a ma-
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jor focus of federal quality initiatives, starting with the pas-
sage of the Omnibus Reconciliation Act of 1987 (OBRA).
This act set new provisions for Medicare and Medicaid sec-
tions relating to new standards for care in the nursing home
setting.

There are many challenges to implementing and measuring
quality of care in nursing home facilities, including diffi-
culties for staff in understanding and interpreting the CMS
quality measures and also in how to apply them for quality
improvement (QI).[3] Li and colleagues[4] developed a pro-
gram to provide onsite consultation and training to nursing
home staff to improve compliance with federal and state reg-
ulations related to quality and also to improve nursing home
clinical practice. In a national survey to examine the effec-
tiveness of their program, they reported barriers to QI, in-
cluding a lack of appropriate staff and funding to initiate and
sustain the quality programs. In applying an evidence-based
approach to QI, a focus on organizational context including
culture, leadership and evaluation is essential for implemen-
tation and sustainability.[5]

Readmissions from nursing home facilities to acute care
hospitals are a critical health care issue, impacting both
quality and safety for nursing home residents. Mor, et al.[6]

reported that in 2006 almost 25% of nursing home resi-
dents were readmitted to an acute care facility within 30
days of nursing home admission, at a cost of $4.34 billion.
A more recent study conducted in 2011 by the Department
of Health and Human Services reported similar readmission
rates among Medicare nursing home residents, but found
that the costs had tripled to $14.3 billion.[7] In addition to
increasing healthcare costs, readmissions are traumatic for
residents and their families, and place residents at risk for
iatrogenic complications that can cause loss of functional
abilities and morbidity, compounding healthcare expendi-
tures.[8] A project funded by CMS examined readmissions
from nursing homes using 2005 Medicare and Medicaid
claims. Findings from the study suggested that about 63%
of readmissions from a Medicaid-covered nursing facility
and 19% from a Medicare-covered skilled nursing facility
were potentially avoidable hospitalizations.[9] Five condi-
tions, namely pneumonia, congestive heart failure, urinary
tract infections, dehydration, and chronic obstructive pul-
monary disease and asthma were found to be responsible
for 78% of the potentially avoidable hospitalizations.[9]

Despite the significant role of pneumonia in contributing
to preventable readmissions from nursing homes, few stud-
ies have examined strategies to improve the quality of res-
piratory care provided to nursing home residents. Read-
missions related to respiratory distress may be particularly
important for nursing homes that provide care to residents
who are dependent on ventilators. Evidence is accumulating
about the effectiveness of the ventilator-associated pneumo-
nia (VAP) protocol to reduce adverse outcomes for venti-
lated patients.[10, 11] The VAP protocol focuses on elements

of care designed to decrease pneumonia in patients who are
ventilated and includes oral hygiene, head elevation, drug
sedation holiday, and prophylaxis for deep vein thrombosis
and gastric ulcers. Most published studies, however, have
focused on the implementation and outcomes related to the
VAP protocol within the intensive care unit.[11–14] One study
examined the use of the VAP protocol with ventilated long-
term care spinal-cord injured patients residing in a nursing
home.[15] Within this small sample of 19 spinal cord injury
patients, the authors reported a decrease in the ventilator as-
sociated pneumonia rate from 7.5 to 0 per 1,000 ventilator
days after the implementation of the VAP protocol.

Nursing home residents who are ventilator-dependent may
not be receiving evidence-based respiratory care which
places them at high risk for respiratory complications and
subsequent readmission to an acute care facility. It has been
suggested that other factors, in addition to the VAP bundle
elements, such as a concurrent improvement program that
is focused on the patient on the ventilator, may be impor-
tant in the reduction of ventilator-associated pneumonia.[10]

The purpose of this project was to implement a comprehen-
sive intervention that, in addition to the VAP protocol, also
included education with nursing staff regarding ventilator
care and respiratory distress, and a hand hygiene bundle.

2 Methods
2.1 Setting

The quality program was conducted at a 120-bed for-profit
community nursing home, with about 40%-50% of resi-
dents receiving ventilator support. The majority of care
is provided by licensed vocational nurses, who must prac-
tice under the supervision of a registered nurse or a physi-
cian. Related to the high number of ventilator-supported
residents, the respiratory therapy department is an integral
component of the nursing home and they provide 24-hour
coverage. Residents receive ventilator-care for a variety of
diagnoses including severe chronic obstructive pulmonary
disease, chronic and acute respiratory failure, amyotrophic
lateral sclerosis, myasthenia gravis, and multiple sclerosis.
This project was accomplished through two phases which
included an assessment of readmissions and the organiza-
tional culture and context, which subsequently guided the
design and implementation of the intervention (see Fig-
ure 1). The project was submitted to the Institutional Re-
view Board and it was considered quality improvement and
deemed exempt from review.

2.2 Procedures

The assessment of readmissions demonstrated a monthly
readmission rate between 7 and 11 readmissions per 1,000
resident days (see Figure 2). To identify the contributions of
respiratory distress and pneumonia to readmissions, infor-
mation was abstracted from the charts of residents who were
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readmitted in December 2011 and April 2012, using the IN-
TERACT quality improvement tool.[16] The tool has been
used in a quality improvement program, designed to im-
prove the early identification, assessment, documentation,
and communication regarding changes in the resident’s sta-
tus in skilled nursing facilities.[17] The results of the chart
reviews demonstrated that approximately one-third of read-
missions were related to a “new condition”, specifically
respiratory distress and pneumonia (29%), and of these,
over half (59%) occurred in residents who were ventilator-
dependent. These data clearly indicated an opportunity for
improvement at this local nursing home.

Figure 1: Flow chart showing components of quality
improvement project

Focus groups were conducted with nursing staff using a
semi-structured interview guide developed by the project
team. Nurses described their limited knowledge and lack
of confidence in caring for residents who were ventilator-
dependent and also residents with respiratory distress. The
need for ongoing education in this area was a consistent
theme across the focus groups. Individual interviews were
conducted with respiratory therapists and revealed similar
concerns about nursing knowledge and also concerns about
infection control procedures. The respiratory therapists de-
scribed the lack of a systematic approach to the care of resi-
dents who were ventilator-dependent and suggested that the
VAP protocol could address this gap.

The implementation of the comprehensive respiratory care
program was accomplished through a collaborative ap-
proach with administration, nursing, medicine, and respira-
tory therapy. The project was a multi-faceted approach with
the following components: the VAP protocol, hand-washing
awareness event, and a nursing education program.

The VAP protocol includes the following five elements: el-
evation of the head of the bed between 30 and 45 degrees,
daily oral care with chlorhexidine, peptic ulcer disease pro-

phylaxis treated with proton pump inhibitors (PPI), deep ve-
nous thrombosis (DVT) prophylaxis, and daily sedative in-
terruption.[18] The VAP protocol was tailored to the nursing
home setting, with implementation and process monitoring
of four of the five VAP elements. The fifth element, a se-
dation holiday for weaning preparation, was not included,
partly due to the fact that many of the residents are not able
to be weaned because of chronic diseases. The respiratory
therapy supervisor, in conjunction with the pulmonologist,
revised the respiratory flow sheet to include head of bed el-
evation and oral care components of the VAP protocol. The
facility assigned a staff member to perform oral care on all
residents who were ventilated and purchased a cart for the
oral care items, such as the chlorhexidine and dental kits, to
facilitate the provision of oral care. To enhance adherence to
the VAP protocol, a policy was written for implementation
of the protocol and a standardized admission order-set that
included the four elements of the protocol was developed.
Education was ongoing related to the VAP protocol and its
elements.

The second component focused on hand hygiene. The goal
was to create awareness of hand-washing, increase staff
knowledge about the correct hand washing technique, and
improve adherence with hand washing. Strategies included
a nurse champion for hand-washing on all shifts, education
about the correct technique for hand-washing, and flyers and
posters to raise awareness of hand washing.

The third component of the comprehensive intervention was
an educational program for the nursing staff regarding the
care of a patient in respiratory distress, including respiratory
distress in ventilated patients. This program was augmented
by hands-on ventilator education, presented by the respira-
tory therapy supervisor. Along with the respiratory content,
oral care and hand hygiene methods were reviewed.

2.3 Measurement and analysis

Outcomes measured in the project included adherence to
the elements of the VAP protocol, nursing knowledge as
measured through a pre and post-test, percentage of staff
performing correct hand hygiene, and readmissions related
to respiratory distress. Bar graphs were used to display
the data related to VAP adherence, nursing knowledge, and
hand-washing. Reasons for readmission were examined us-
ing the INTERACT tool and readmission rates over time
were examined utilizing a statistical process control chart.
All analyses were performed using Microsoft Excel 2011
and QI Macros for Excel.

3 Results
This project was accomplished through collaboration of
nursing leadership (n = 2), respiratory technology (n =
10), medical staff (n = 1) and a nurse practitioner (project
leader). The program was delivered to approximately 80%
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of the licensed vocational nurses working in the nursing fa-
cility.

Figure 2: Statistical process control chart indicating
admission rate per 1,000 resident days before and after
quality improvement intervention

Adherence to the elements of the VAP protocol was exam-
ined at baseline (pre-implementation) and at 6 weeks (post-
intervention 1) and 7 months (post-intervention 2) after im-
plementation through chart audits and bedside observation.
All ventilator-dependent residents were included in each au-
dit. The 4 components showed improvement from baseline
to 6 weeks although the differences were not statistically
significant. As can be seen in Figure 3, adherence to head
of bed elevation was already high at baseline but improved
to 100% at both 6 weeks and 7 months post implementation.
Oral care also showed improvement from a baseline rate of
33% to 39% and 59% at 6 weeks and 7 months respectively.
DVT prophylaxis was 51% at baseline and increased to 60%
at 6 weeks, with a decrease to 29% at 7 months post imple-
mentation. Finally, the use of PPIs was 89% at baseline,
95% at 6 weeks, and 75% at 7 months.

Figure 3: Adherence to the elements of the ventilator-
associated pneumonia protocol before and after quality
improvement intervention

Hand hygiene adherence was examined through direct ob-
servation of the opportunities for hand-washing and ob-
served occurrences of correct technique. All staff, includ-
ing nursing, respiratory technicians, rehabilitation thera-
pists, and house-keeping, were observed but adherence was
not examined by role. At baseline, hand washing using the
correct technique occurred only 12% of the time and this
increased to 68% at 6 weeks post-implementation (see Fig-
ure 4). By the 7 month assessment, adherence with hand
hygiene had decreased to 35%.

Nursing knowledge related to caring for a resident in res-
piratory distress was assessed through a 10-item test, given
prior to the education program and at the completion of the
program. Overall, there was an improvement in the percent-
age of correct scores between the pre and post-tests, from
a mean of 78% on the pre-test to 91% on the post-test. In
particular, the items related to the assessment of respiratory
distress showed the greatest improvement. For example, the
item assessing knowledge around identifying subtle clinical
signs of respiratory distress was scored correctly by 45%
on the pre-test and increased to 86% on the post-test. The
ventilator hands-on training was also reported as very ben-
eficial as it gave them a chance to handle the ventilator in a
non-threatening environment and also allowed them to ask
questions. Feedback from the nurses regarding the educa-
tion program was very positive, including requests to repeat
the respiratory update on a regular basis.

Following the implementation of the comprehensive pro-
gram, readmission rates over a 6-month period ranged from
4.8 to 10.6 readmissions per 1,000 resident days (see Figure
2). In contrast to the baseline chart review where respira-
tory conditions were found to account for the 29% of read-
missions, a chart review conducted at two months after the
program implementation showed that respiratory conditions
accounted for only 9% of the readmissions.

4 Discussion
This respiratory quality improvement program was under-
taken in response to the high readmission rate in this lo-
cal nursing facility, with a high percentage of readmis-
sion related to respiratory complications. Using a multi-
disciplinary approach, an educational program was under-
taken along with implementation of the VAP protocol. A
recent study reported the apprehension that nursing home
staff feel in caring for patients on ventilators.[19] In fact, car-
ing for a patient on a ventilator was rated as the top reason
to refuse a transfer. Nursing staff in our study also reported
their apprehension and concern about caring for residents
on ventilators. Their informal feedback following the ed-
ucation program was that it improved their confidence in
caring for these residents and they requested ongoing edu-
cational programs in this area. The testing conducted be-
fore and after the program demonstrated an improvement in
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their knowledge in the care of patients who are ventilator-
dependent.

Figure 4: Adherence to hand hygeine before and after
quality improvement intervention

It was apparent that a simple solution was not sufficient but
that multiple aspects had to be addressed to impact on the
problem. A team approach was crucial for the design and
implementation of the intervention. The interdisciplinary
team, consisting of the medical provider, nursing staff, ad-
ministration, and respiratory therapy worked together to im-
prove the care provided to residents dependent on ventila-
tors. The various activities included education, increasing
staff awareness, changes to the documentation, and a change
in policy. A similar approach was undertaken in an acute
rehabilitation center with 19 spinal cord injured patients de-
pendent on mechanical ventilation.[15] They highlighted the
importance of a multi-disciplinary team approach to imple-
menting this evidence-based protocol into practice.

An important aspect in creating change in this local nurs-
ing home facility was undertaking the organizational assess-
ment to assess facilitators and barriers to change. The ele-
ments of context including culture, leadership, and evalua-
tion have a major impact on the implementation and accep-
tance of evidence.[5, 20] The major challenge of this project
was taking the VAP protocol, designed for the acute care
setting, and tailoring it to a nursing home facility. The pro-
tocol was implemented within a context where the majority
of the nursing staff is licensed vocational nurses. The im-
plementation needed to consider their educational level and
their scope of practice. Furthermore, there was limited focus
on education and time and resources for quality improve-
ment in this environment. This is consistent with findings
by Li, et al.,[4] who reported barriers to quality improve-
ment included a lack of appropriate staff and resources to
initiate and sustain the quality programs. Thus, gaining the
participation of the organization’s stakeholders was vital for
overcoming this potential barrier. Facilitators reported in the
literature include a dedicated project leader, awareness of
the need for the practice change, and nurse ownership.[5, 21]

Through the organizational assessment and stakeholder in-
terviews, we were able to gain the support for the practice
change which also led to additional resources from nurs-
ing that were not initially anticipated. Estabrooks, et al.[22]

highlighted the importance of a positive context in promot-
ing greater research utilization. This was found in the con-
text of residential long-term care where they were testing
their Alberta Context Tool. Of note, the indepth assessment
phase garnered nursing support for the practice change and
actually led to immediate changes in practice, including el-
evation of the head of the bed, one of the components of the
VAP protocol. This did, however, mean that a true baseline
on head of the bed elevation was never obtained.

Several measures that address the sustainability of this
project included the ongoing process monitoring of the VAP
protocol, the development of the VAP policy, and standard-
ized physician admission order set consisting of the orders
for the VAP protocol elements. Nurse champions were iden-
tified to assist with the implementation and process monitor-
ing of the VAP protocol elements and hand hygiene process
monitoring. The improvement in post-test scores suggests
that the education on the care of residents with respiratory
distress impacted the staff’s knowledge on this theme, at
least in the short term. To sustain nursing self-efficacy for
providing respiratory care, it is important that ongoing edu-
cation continues.

Limitations

A limitation of this project was lack of an interrupted time
series design which entails repeated measures before and
after the intervention. The changes we observed at 1 and 7
months, however, show sustained improvement in the two
elements of the VAP protocol that are most closely related
to VAP prevention, namely oral care and elevation of the
head of the bed. While post-intervention data demonstrated
a decrease in the percentage of readmissions related to res-
piratory distress, related to the design of the program, it is
not possible to infer that this decrease is attributable to this
program, given the pre-post design without concurrent con-
trols.

5 Conclusion
The implementation of the VAP protocol related to ventila-
tor care and respiratory care reflected a change in practice
at this community nursing home. The implementation at
the local facility serves as the prototypical implementation
model for implementing QI at nursing home facilities. The
essential elements included the detailed organizational as-
sessment that garnered stakeholder participation and shaped
the design and implementation of the QI intervention, and
the multidisciplinary team participation. This quality im-
provement project responds to triple aim initiative of im-
proving care, improving health, and reducing costs among
residents within nursing home facilities.[23]
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