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Blending Evidence-Based
Practice and Lean Six Sigma
Methodology to Reduce
Hospital-Acquired Pressure
Injuries in a Progressive Care
Unit

Ana-Maria Gallo, PhD, RN, CNS, RNC-OB; Rochelle Anne Catahay Doyle, MSN, RN, CNS;
Jennifer Beckman, MSN, RN, CNS, CCRN-K; Cabiria G. Lizarraga, MSN, RN

ABSTRACT
Background: Hospital-acquired pressure injuries (HAPIs) continue to challenge acute care facilities. Best
practice to reduce HAPI includes assessment, documentation, positioning, and treatment.
Local Problem: In spite of using evidence-based practices, the hospital’s gastrointestinal/genitourinary pro-
gressive care unit had more HAPIs each month than the other units in the hospital.
Methods: A combination of Lean Six Sigma and evidence-based practice was used to decrease HAPIs.
Interventions: The T3 program (turn, touch, and tidy) was developed to address the areas of concern iden-
tified in the root cause analysis.
Results: HAPIs were reduced from 22 in the previous 2 quarters to zero for 3 consecutive quarters with a
cost avoidance to $379 767.
Conclusions: The successful implementation of the T3 program was the result of blending Lean Six Sigma
and evidence-based practice.
Keywords: evidence-based practice, hospital-acquired pressure injuries, Lean Six Sigma, quality improve-
ment

Hospital-acquired pressure injuries (HAPIs)
affect 2.5 million patients annually, costing

up to $11.6 billion per year in the United States.1

HAPIs are multifactorial, making interventions
for prevention complex and challenging. As-
sessing and treating patient skin care needs are
critical for optimal pressure injury prevention.
Health care organizations have steered efforts
to systematically improve practices.2 Quality
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improvement (QI) methods and innovative
practices have been used to improve HAPI rates.
This Magnet-designated, Southern California
community hospital applied Lean Six Sigma
methodology and evidence-based practice (EBP)
to improve practice and prevent pressure in-
juries. The purpose of this article is to describe
how merging these 2 methodologies successfully
decreased HAPI.

BACKGROUND
Sharp Grossmont Hospital is a 540-bed acute
care hospital and part of an integrated re-
gional not-for-profit health care system. The
hospital averages 85 admissions per day. The
state-of-the-art facility includes service for emer-
gency care, oncology, orthopedic, cardiac, and
women’s health. The hospital’s wound team
trends and treats HAPI on an ongoing basis.
Despite using EBPs, the hospital’s gastrointesti-
nal/genitourinary (GI/GU) progressive care unit
had more HAPI each month than the other units
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in the hospital. The GI/GU progressive care unit
averaged 7 HAPIs per quarter with additional
cost of treatment and lost revenue of $233 118.

The staff had participated in the National
Database of Nursing Quality Indicators pres-
sure injury training modules online prior to the
project.3 Utilization of EBPs alone did not im-
prove patient outcomes; therefore, the hospital
sought to integrate the Lean Six Sigma method-
ology to improve their HAPI rates.4

Hospital-acquired pressure injuries
HAPIs are defined as localized injuries to the skin
or underlying tissue, usually over a bony promi-
nence, because of pressure or pressure in combi-
nation with shear or friction.5 The National Pres-
sure Ulcer Advisory Panel states a pressure injury
may present as intact skin or an open ulcer. Pres-
sure injuries are staged according to the extent
of the damage to the layers of skin, ranging from
stages 1 to 4, unstageable, and deep tissue pres-
sure injuries. The California Department of Pub-
lic Health as directed by the Centers for Medi-
care & Medicaid Services requires that hospital
organizations report stages 3 and 4 and unstage-
able HAPI for investigation and assessment.5

HAPIs are painful for patients and can neg-
atively affect their quality of life and, in some
cases, can result in death.6 For most organiza-
tions, HAPIs result in lost revenue and addi-
tional finances expended to care for a patient.
The patient treatment costs range from $20 900
to $151 700 per pressure ulcer.6

Pressure injury prevention
Skin care is a fundamental nursing skill with a
goal of injury prevention. Since 2004, the Amer-
ican Nurses Association identified HAPI as a
nurse-sensitive indicator. Nurse-sensitive indica-
tors are defined as structures, processes, and out-
comes that are directly related to the care pro-
vided by nursing staff.7 The quality of nursing
practices in pressure injury prevention and skin
care is reflective of the organization’s HAPI inci-
dence and prevalence rate.

The formation of a pressure injury is depen-
dent on multiple variables including prolonged
pressure, shear, friction, moisture, or a combi-
nation of these 4 variables. Evidence-based pre-
ventive strategies focus on frequent assessment,
repositioning, and the use of moisture barrier
products and pressure-reducing devices to re-
duce the risk of pressure injury development.8,9

Lean Six-Sigma methodology
The health care industry has identified ap-
proaches to patient care that can improve the
quality of care and reduce costs.10,11 One ap-
proach is the adoption and application of Lean
Six Sigma methodology to improve processes
and transform performance. Lean Six Sigma
methodology is a combination of 2 meth-
ods, Lean and Six Sigma.12,13 Fundamental to
Six Sigma is the DMAIC model approach to
improvement. DMAIC is an acronym for the im-
provement process: define, measure, analyze, im-
prove, and control. With this approach, cyclical
improvements are made by analyzing data and
refining processes to optimize performance and
reduce variations that result in an error.13 This
QI approach has been adopted by the health care
industry for patient safety. Lean principles focus
on eliminating waste in work and Six Sigma
principles focus on reducing variation within
a process. By combining the strength of both
analytical principles, Lean Six Sigma provides
an organization with a method to problem-solve
and decrease potential weaknesses in work
processes and improve performance.14

Evidence-based practice
The 6 A’s EBP model15 was used when apply-
ing clinical practice to HAPI on the GI/GU
progressive care unit. The 6 A’s EBP model
consists of assessing, asking, acquiring, apprais-
ing, applying, and analyzing. However, after
several months with high numbers of HAPI, the
unit needed a different approach to adopt and
sustain best practice and improve outcomes.
Re-education of best practice alone was insuf-
ficient to reduce the number of HAPI. With the
understanding of the strength of Lean Six Sigma
methodology, an opportunity presented itself to
combine Lean Six Sigma methodology and EBP
as a way to facilitate and sustain practice change.
Each method provided a foundation to enhance
processes, implement, and sustain change.

The project began with the DMAIC model
and quickly merged into the EBP process. Ini-
tially, the project’s goals were defined (D-Define),
then followed by the review of the current data
(M-Measure), which indicated a problem with
rising HAPI. During the analysis phase of the
current practice, the root causes of the problem
were identified, which began the 6 A’s EBP pro-
cess. The 6 A’s model provided an opportunity
to review the literature to highlight best practices
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and align processes to instill these practices. The
project continued to implementation (I-Improve)
and sustainability (C-Control) of the renewed
practice (Figure 1).

METHODS
The project was implemented on the GI and GU
progressive care unit, a 36-bed unit that special-
izes in providing care for the medical and sur-
gical gastrointestinal or urinary patient popula-
tion. Patient care is provided in a collaborative
environment to a diverse patient population.

A team assembled, consisting of a nursing as-
sistant, clinical nurse, nurse lead, nurse manager,
department director, wound team specialist, clin-
ical nurse specialists, and Lean Six Sigma Black
Belt/PhD-prepared nurse, to conduct the first of
3 Kaizen events. Kaizen is a Japanese word for
“change for the better” or “improvement.” Dur-
ing the kaizen events, the team gathered to map
the existing process and to solicit buy-in from all
parties related to the process while initiating the
DMAIC QI model. During the early stages of the
project, a nutritionist, physician, and the medical
librarian were consulted.

Kaizen event 1
The team participated in a 4-hour workout. Dur-
ing the first meeting, the project was defined,
measured, and analyzed. Preliminary analysis of
the HAPI cases revealed that the most common

locations of HAPI were on the patient’s sacrum
and heels. Braden scores for predicting pressure
injury risk indicated that moisture and friction
were the most common low-scoring categories. It
was evident there was a system failure in that the
current clinical practices did not have a defined
and consistent process for nurses to follow for
skin assessment and prevention measures. This
was identified with the use of a process flow map
called a swim lane. A swim lane is a visual map
used to illustrate the separate processes into lanes
that represent different functions, departments,
or individuals.13

The team conducted a root cause analysis
of the current process, using silent brainstorm-
ing and multivoting to construct a cause-and-
effect diagram, also called a fishbone diagram
or Ishikawa diagram (see the Supplemental Digi-
tal Content, Figure, available at: http://links.lww.
com/JNCQ/A673). The fishbone diagram is a vi-
sual tool for categorizing potential causes of a
problem in order to identify its root causes.13

Members of the team voted on the most signif-
icant causal factors, highlighting 4 gaps in the
nurses’ process: (1) lack of situational awareness
among the team of the level of acuity on the unit,
(2) lack of assistance when needing to reposition
the patient in bed, (3) lack of a comprehensive
skin assessment, and (4) timely cleaning of the
patient and changing of the linen. To improve
HAPI on this unit, these 4 practice gaps needed

Figure 1. Lean Six Sigma and evidence-based practice model (Copyright Sharp HealthCare). Reprinted with permission.
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to be addressed. Although all causal factors were
important to address, the top 4 selected were
based on strength of the evidence and the team’s
ability to implement the changes that would re-
sult in a favorable outcome.

EBP after the root cause analysis
After the analysis was complete, the 6 A’s model
was initiated (Figure 1). A review of the liter-
ature was conducted by the team to search for
evidence on assessment and prevention of HAPI,
specific to the issues on the unit. Databases
searched included PubMed and the Cumulative
Index to Nursing and Allied Health; the team
also searched resources at and the Agency for
Healthcare Research and Quality Web site.
After reviewing the literature and focusing on
the gaps in practice, a program was developed
using the following acronym, T3 program (turn,
touch, and tidy). The T3 program addressed the
areas of concern. Turn the patient at a scheduled
time; touch the patient to assess skin (especially
bony prominence); and tidy (clean) the patient,
change, linen, tidy bed; and confirm next reposi-
tioning time. By implementing the T3 program,
the problem with moisture and friction was
addressed.

Kaizen event 2
To address the lack of situational awareness
among the team about the level of acuity on the
unit and the timely cleaning of the patient and
changing of the linen, new processes were put
into place for consistency and to reduce vari-
ation. The nurses’ team assignments were re-
designed with consideration of patient acuity
and unit layout; however, the change did not af-
fect the staffing level on the unit. The new clin-
ical team on the unit consisted of 3 nurses and
1 nursing assistant for a total of 4 teams per
shift. By optimizing the unit’s physical layout, the
teams were strategically organized at each quad-
rant of the nursing unit. To clarify expectations,
roles were defined. The nurse and a nursing assis-
tant would meet at the beginning of the shift to
schedule and confirm repositioning times. By col-
laborating, the dyad would effectively and safely
reposition the patient and thoroughly assess the
patient’s skin integrity. Education was provided
to standardize documentation of a comprehen-
sive skin assessment in the electronic medical
record.

Kaizen event 3
The final Kaizen event focused on the appropri-
ate amount and linen type used on the beds. The
nursing assistants were responsible for ensuring
that patients received the appropriate linen based
on their mobility and continence status. An algo-
rithm was created (incontinent and ambulatory,
incontinent and nonambulatory, and patients not
at risk [Braden score >18]) to assist in the use
of proper linen specific to patient condition and
the proper interventions specific to each patient.
Once the team identified and addressed the 4
practice gaps with clear, defined processes, EBPs
were applied to improve HAPI.

RESULTS
Prior to the implementation of the T3 program,
the GI/GU progressive care unit had 22 HAPIs
in the previous 2 quarters. The additional cost
of treatment and loss revenue totaled $233 118.
Following implementation of the program, HAPI
rates reduced to zero the following quarter
and remained at zero for 3 consecutive quar-
ters (Figure 2). The reduction of HAPI resulted
in a total of $379 767 in care cost avoidance
for HAPI. Qualitative results from the project
postsurvey indicated improvement in teamwork,
communication, and nurse satisfaction in pro-
viding skin care.

DISCUSSION
Providing optimal skin care is a fundamental
nursing skill, but with today’s chronically ill
population, skin care is often overshadowed
by the complexity of the patient’s condition.
HAPIs cause unnecessary patient pain and suf-
fering. In addition, health care organizations
have a monetary consequence in penalties, lost
reimbursement, and reputation ramifications.
Subsequently, it is not the practices that hospitals
need to question, but the processes to apply best
practice.

The introduction of EBP has steered clinical ef-
forts to optimize patient outcomes. Occasionally,
the practices do not improve patient outcomes,
which leads to clinicians question the effects of
EBP. This project illustrated that the application
of evidence should not be called into question,
but the processes that revolve around applying
best practices should be considered. This notion
of addressing application of best practice is be-
ginning to emerge in the literature, as numer-
ous EBPs are implemented with partial success
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Figure 2. Hospital-acquired pressure injuries.

or limited sustainability. Others have introduced
new frameworks to assist in the application of
EBP.16,17 This project used Lean Six Sigma, which
focuses on the processes that allow a clinician to
apply EBP consistently with minimal variation.
The nurses at this hospital understood the clini-
cal evidence needed to support skin care for their
patients. However, the consistent application of
best practice varied. Once the barriers were iden-
tified and processes were applied to reduce vari-
ation in the application, the practice was imple-
mented successfully. The T3 program provided
the structure to allow for best practice, while the
DMAIC model identified root causes and pro-
cesses to apply best practices.

The success of the program led to improved
patient outcomes, positively influenced the work
environment, and enhanced nurse satisfaction.
The project improved the staff’s relationship
with the patient and improved unit culture of
teamwork and communication. By providing
structure to the process, the nursing staff was
able to implement best practice and provide opti-
mal care for their patients.18 To sustain and con-
trol efforts, a control plan was created to include
debriefing after each defect, HAPI task force par-
ticipation, and frequent monitoring and tracking
by the wound team with the clinical nurse spe-
cialist oversight.

Limitation
The T3 program was implemented in only 1
GI/GU progressive care unit at an acute care

community hospital. This limits the generaliz-
ability to other nursing units and hospitals. The
hospital’s background may also be a limitation.
The hospital had already adopted a culture of
safety providing the foundation to utilize Lean
Six Sigma methodology and EBP. Resources were
in place to access trained personal (Lean Six
Sigma Black Belt, Nurse PhD) to aid in the
implementation of QI methods. As a Magnet-
designated facility since 2006, Sharp Grossmont
Hospital has assumed the culture of empowering
the nurses to consistently apply EBP daily. The
resources (personnel, equipment, and fiscal) are
provided to sustain best practice.

CONCLUSIONS
Hospitalizations that result in additional pain
and suffering, as with HAPI, are contrary to what
nurses strive for in their practice. Nurses enter
the profession with the desire to care for their pa-
tients with dignity and respect. The T3 program
has allowed these nurses to practice evidence-
based skin care in a structured and consistent
model that allows for optimal outcomes. The
3 components of the program, touch, turn, and
tidy (T3), reinforced application of best practice
to reduce HAPI. Using both the 6 A’s EBP model
and Lean Six Sigma methodology, the processes
in the program were defined to enhance consis-
tent practice. This ensures quality care for the
patient and reinforces the nurses’ desire to pro-
vide the best care possible. In future efforts in
which implementation of best practice does not
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result in a favorable outcome, rather than ques-
tioning the practices, nurses should consider the
processes that have been put in place to imple-
ment and sustain the practice change.
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