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Oral care has been shown to reduce healthcare-associated pneumonia (HAP) rates, however, compliance
with this practice is suboptimal. Using quality improvement PDSA cycles over an 8-week period, we saw

improvements in oral care documentation compliance through statistical process control charts; HAP rates
did not significantly decrease. Infection prevention leadership should consider regularly incorporating PDSA
cycles to improve compliance with evidence-based infection prevention practices.

© 2022 Association for Professionals in Infection Control and Epidemiology, Inc. Published by Elsevier Inc. All

rights reserved.

BACKGROUND

Healthcare-associated infections (HAI) are a significant cause of
morbidity, mortality, and economic burden for hospitals in the
United States (U.S.).! Hospital-acquired pneumonia (HAP) accounts
for almost 20% of HAIS, and is a leading cause of death.* Addition-
ally, HAP can increase a patient’s length of stay, leading to longer
recovery times and increased loss of work. Due to the detriments
associated with HAP, the U.S. Department of Health and Human Serv-
ices has identified HAP as a priority for healthcare systems.?

Oral care is an effective evidence-based practice that helps pre-
vent HAP, as research supports a relationship between poor oral
health and bacterial pneumonia.® According to Quinn et al.” during
the first 48 hours of a hospitalization, changes occur in an individual’s
oral microbiota that are associated with pneumonia-causing organ-
isms. Per guideline recommendations, non-ventilated hospitalized
patients should receive oral care with a toothbrush and toothpaste a
minimum of twice per day.® Whereas providing oral care can signifi-
cantly reduce a patient’s risk of HAP, nurses often experience barriers
with implementing this type of simple evidence-based infection pre-
vention practice.’

At a large academic hospital on the U.S. west coast, the HAP rate
was higher than the internal target and identified as a priority area of
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focus. After a thorough, multidisciplinary review of these HAP events,
poor compliance with twice daily oral care was identified as a deficit,
with a compliance rate of 50.4%. The purpose of this quality improve-
ment (QI) project was to evaluate the impact of Plan-Do-Study-Act
(PDSA) cycles on oral care documentation compliance and HAP rates
on 2 medical-surgical units.

MATERIALS AND METHODS

Using the Institute for Healthcare Improvement (IHI) Model of
Improvement as a guide, iterative PDSA cycles were used for this QI
project.® The QI project took place in 2 medical-surgical units that
had the lowest oral care documentation compliance and highest rates
of HAP. The QI team included the project manager, a quality nurse, an
infection prevention nurse and physician, nursing leadership, and
frontline staff (nurses and patient care technicians). First, a brain-
storming activity took place using a Fishbone diagram to identify bar-
riers and potential changes for improvement.” Major barriers and
opportunities identified in the fishbone diagram included staffing
challenges, staff education, patient education, feedback in real time
and data sharing. Next, the QI team met weekly for 8 weeks (October
31-December 25, 2021). Throughout the 8 weeks of PDSA cycles, the
QI team worked to remove barriers and implement small tests of
change identified by the frontline staff. Interventions included staff
education through a flyer shared at staff meetings, and posted on the
units’ visual huddle boards and communication applications. Real
time auditing with verbal peer-to-peer feedback was completed daily
by a frontline staff nurse, and data were shared during shift huddles
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b. Oral care compliance on unit B
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Fig 1. (a) Oral care compliance on unit A (b) Oral care compliance on unit B.

using visual boards. Visual boards are used to display various metrics
for the department and discussed at each shift huddle.

Data collection and analysis

Oral care documentation compliance was retrieved through auto-
mated electronic health record audits and measured over time with
statistical process control (SPC) charts. Independent samples t-tests

were used to evaluate clinical significance. Healthcare-associated
pneumonia rates (number of HAP per 1,000 patient days) were col-
lected by the hospital’s quality department through diagnosis-related
groups (DRGs). Each DRG was evaluated by internal processes and
physician review to see if it met internal HAP definitions. The internal
HAP definition includes an International Classification of Disease
(ICD) 10 coded discharge diagnosis, which includes HAP confirmed
by a chest X-ray 48 hours or longer after admission. A run chart was



B. Williams et al. / American Journal of Infection Control 00 (2022) 1—4

16
8 weeks of
PDSA cycles
14 A\
f \
|
1.2
\
\\‘
1 f \
] ‘ (
- {
] N\ [
g8 A\ /
o [\ / \
< \ ‘\ ‘5 ~ A
r | 4 .
/ \
06 f / \
/ \ [ \
/ \ | \
“\‘ \“ |
0.4 / \ ‘ \
‘f‘ : - \ BERWEE (i T e
/ / \ \ \
0.2 [ \—/
/ \ | \ \
/ | \
/ \/ \ / \
N Y [ \ : [
Jan-21 Feb-21 Mar-21 Apr-21 May-21 Jun-21 Jul-21 Aug-21 Sep-21 Oct-21 Nov-21 Dec-21 Jlan-22 Feb-22 Mar-22

—i—Total HAP Rate per 1000 Patient Days

HAP=hospital acquired pneumonia

——Pre-Intervention Median

Fig 2. HAP Rates for Units A and B. HAP = healthcare-associated pneumonia.

used to evaluate HAP rates over time. Additionally, the Mann Whit-
ney U test was used to evaluate for statistical significance of HAP

rates.
RESULTS

Oral care compliance

On the SPC charts (Fig 1A, B), the mean was calculated with the
baseline data (weeks 1-20) and extended once the PDSA cycles began
to visualize special cause variation per QI methodology.® Oral care
compliance for Unit A (Fig 1A) showed special cause variation after
the PDSA cycles began, with data points above the upper control limit
(weeks 26-29), and a shift of 8 or more data points above the mean
from weeks 23 to 40. Likewise, a shift was identified in Unit B
(Fig 1B), with all data points above the mean from weeks 14 to 32.
These special cause variations indicate improvement in oral care
compliance for both units. Independent samples ¢-tests revealed sta-
tistically significant improvements in oral care compliance for both

units, P <.001.

HAP rate

The overall HAP rate before the PDSA cycles began was 0.44 (6
total HAPs); this decreased to 0.28 (2 total HAPs) after the PDSA
cycles, however the Mann Whitney-U test showed this reduction
was not statistically significant (P = .167). The HAP rate run chart
(Fig 2) did not show any signals of improvement.

DISCUSSION

Our QI project found improvements in oral care compliance, but
not HAP rates, after implementing PDSA cycles. This is similar to
McNally and colleagues® who found improvements in oral care com-
pliance after implementing a structured oral care educational pro-
gram, but found no significant difference in pneumonia rates
between the control and experimental group. Conversely, Giuliano
and colleagues'® found that an increase in consistent oral care com-
pliance decreased HAP by 85% on a medical surgical floor. Whereas

our HAP rates did not significantly decrease, this could have been due
to the ongoing COVID pandemic and high patient acuity. Additionally,
our oral care compliance initially increased during the implementa-
tion of the small tests of change; however, after the 8 weeks of tar-
geted PDSA cycles, oral care compliance steadily declined and
improvements were not sustained. Future QI projects should con-
sider conducting PDSA cycles for longer lengths of time, or complet-
ing booster sessions every 3-6 months.

The effectiveness of the small tests of change implemented during
the PDSA cycles could have contributed to the success of the oral care
improvements. Audit and feedback strategies, which were included
in the PDSA cycles, have been shown to be an effective intervention
to improve clinician’s compliance with evidence-based practices.' "'
Additionally, PDSA cycles themselves are shown to promote staff
ownership of a revised process, as their voices are heard and they are
involved in identifying and testing changes. Frontline employees
should be included in all phases of QI PDSA cycles as they are closest
to the work and understand the details regarding the challenges for
making and sustaining changes.'”

Our project is unique in that we monitored oral care compliance
using SPC charts, per QI methodology recommendations. In Unit B,
signals of improvement began at week 14-6 weeks prior to imple-
menting PDSA cycles. Compliance may have begun improving early,
as staff were aware that a QI project was being initiated. Future QI
projects should consider visually monitoring compliance with evi-

dence-based practices using SPC charts to evaluate improvements.

Limitations

Whereas we found improvements in oral care compliance, there
are limitations to this project. Only 2 medical-surgical units were
included from one hospital, which may limit generalizability. Oral
care was measured via documentation compliance, which may not
reflect actual practice. Additionally, interventions may not be suc-
cessful long term, as oral care compliance reached a peak of only 74%
(Unit A) and 89% (Unit B), compliance steadily declined after the
PDSA cycles ended, and there has not been a significant impact on
HAP rates. Lastly, HAP rates were monitored monthly, with 5 months
post-PDSA cycles included in the analysis. Longer-term monitoring
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may have yielded different results. The ongoing pandemic and
chronic short staffing also may have contributed to these nonsignifi-
cant findings.

CONCLUSION

Our project found that using PDSA cycles to address and mitigate
barriers to oral care helped improve compliance. Building on our QI
learnings we have integrated our successful oral care processes into
unit A and B’s staff onboarding and annual skills training, and plan to
spread changes to other units. Infection prevention leadership may
consider regularly incorporating QI PDSA cycles, along with SPC
charts, to improve compliance with infection prevention practices.
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