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Deployment of Lean Six Sigma in

Care Coordination

An Improved Discharge Process

Susan Ellen Breslin, DNP, RN, NE-BC, Karen Marie Hamilton, PhD, RN, and Jacquelyn Paynter, MPH, RN

ABSTRACT

Purpose/Objectives: This article presents a quality improvement project to reduce readmissions in the
Medicare population related to heart failure, acute myocardial infarction, and pneumonia. The article describes
a systematic approach to the discharge process aimed at improving transitions of care from hospital to post—

acute care, utilizing Lean Six Sigma methodology.

Primary Practice Setting: Inpatient acute care hospital.
Findings/Conclusions: A coordinated discharge process, which includes postdischarge follow-up, can reduce

avoidable readmissions.

Implications for Case Management: The quality improvement project demonstrated the significant role case
management plays in preventing costly readmissions and improving outcomes for patients through better
transitions of care from the hospital to the community. By utilizing Lean Six Sigma methodology, hospitals
can focus on eliminating waste in their current processes and build more sustainable improvements to deliver
a safe, quality, discharge process for their patients. Case managers are leading this effort to improve care
transitions and assure a smoother transition into the community postdischarge.
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ospital readmissions contribute to the increas-

ing cost of health care and are the focus of

the Centers for Medicare & Medicaid Ser-

vice’s (CMS’s) efforts to move toward a pay-for-
performance payment methodology. The goal of
the CMS strategy is to reduce hospital readmission
rates by 20% by 2013. The three diagnoses currently
selected by the CMS are acute myocardial infarction
(AMI), heart failure (HF), and pneumonia. The plan
is to develop and implement a discharge process that
assures better compliance with the discharge plan of
care and can result in better outcomes for the patients.
To address readmissions, hospitals will be held
accountable for better discharge programs and
improved transitions across the continuum of care.
The Institute for Healthcare Improvement has identi-
fied four processes shown to decrease readmissions: (1)
improved assessment of discharge needs on admission,
(2) more effective discharge teaching, (3) improved
communication with the patient and family about the
discharge plan, and (4) better posthospital follow-up.
Through the use of a holistic approach, care manage-
ment teams can impact this escalating problem with
better discharge planning and improved postdischarge
follow-up. Case management departments are at the
center of the readmission prevention effort in acute

care facilities. According to Askren-Gonzalez and
Frater (2012), failed discharge plans are a major con-
tributor to hospital readmissions. Lack of follow-up
care postdischarge, with a primary care practitioner,
was found to have the most influence on readmissions
within 30 days. In addition to the concerns with the
cost of readmissions, they are often associated with
lower quality of care (Askren-Gonzalez & Frater,
2012). Poor quality of care reflects on the hospital
and can affect the choices patients make when seeking
care. An improved discharge process based on effective
coordination of postdischarge care can result in lower
readmission rates and better outcomes for patients.

ScoPE OF THE PROBLEM

Since the publication of the Institute of Medicine’s
reportin 2001, there has been increasing focus within
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acute care hospitals on quality and safety (Institute
of Medicine, 2001). In today’s pay-for-performance
environment, hospitals are under increasing pressure
to improve quality and safety, while containing cost.
According to the 2005 Medicare Payment Advi-
sory Commission, as many as 18% of all Medicare
patients are readmitted within 30 days of discharge
(Watkins, Hall, & Kring, 2012). This statistic sug-
gests that patients are not adequately prepared at
discharge to care for themselves at home. Four areas
have been identified by THI to decrease readmis-
sions: (a) improved assessment of discharge needs
on admission, (b) more effective discharge teach-
ing, (c) improved communication with the patient
and family about the discharge plan, and (d) bet-
ter post hospital follow-up (Institute for Healthcare
Improvement). Patients continue to experience the
same or different symptoms related to their illness,
requiring them to return to the hospital for treat-
ment. Health reform is aimed at improving patient
outcomes and increasing efficiency by decreasing
preventable readmissions (Mulder, Tzeng, & Vec-
chioni, 2012). By better preparing patients at dis-
charge and assuring adequate post-acute care,
patients can experience better outcomes. For hospi-
tals to avoid penalties for readmissions, the focus
needs to shift to the acute care setting for better
discharge planning and post-acute care follow-up.
Today, HF is the most common diagnosis requiring
frequent trips to the emergency department, result-
ing in readmissions. In some cases, HF readmis-
sions have increased (Annema, Luttik, & Jaarsma,
2009). Despite the efforts by health care providers
to address readmission through patient education
and better discharge planning, there has been little
improvement. Patients continue to return to emer-
gency departments to relieve their symptoms, result-
ing in increased rehospitalizations.

PURPOSE

The quality improvement team developed a team
charter and identified the purpose of the project. The
team elected to use Lean Six Sigma as the model for
this quality improvement effort. The need to reengi-
neer the discharge process was the strategy chosen for
this project, with the following initiatives:

e To create a comprehensive approach to discharge
that will reduce avoidable readmissions.

e To align inpatient and outpatient services to
provide care across the continuum from acute
care to post-acute care.

e Through the application of Lean Six Sigma
principles, eliminate waste in the current
process.
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To avoid unnecessary
rehospitalizations for this vulnerable
population, the focus needs to shift
to the acute care setting for better
discharge planning and post—acute care

follow-up.

e Reduce rates of readmissions for three key
diagnoses of HF, AMI, and pneumonia.

e Improve patient satisfaction with the discharge
process.

For hospitals to avoid payment penalties, more
effective strategies need to be deployed to prevent
excess readmissions. According to the Agency for
Healthcare Research and Quality (2008), hospital
costs for avoidable readmissions represent 20% of
total health care spending in the United States. Hos-
pital readmissions are a focus of the Patient Protec-
tion and Affordable Care Act of 2010 (CMS Office
of the Actuary, 2010). The 2010 Affordable Care
Act established a hospital readmission reduction pro-
gram that would reduce Inpatient Prospective Pay-
ment System payments to hospitals that demonstrate
excess readmissions on or after October 1,2012. The
excess readmission rates will be used to determine the
payment adjustment for each eligible hospital.

NEeD For CHANGE

To avoid unnecessary rehospitalizations for this
vulnerable population, the focus needs to shift to
the acute care setting for better discharge plan-
ning and post-acute care follow-up. One of the
outcome measures monitored and reported to the
CMS is readmissions. Readmissions are costly to
the hospital and the patient. Hospital readmissions
are a health care concern that drive up costs and
inefficiencies that are largely avoidable (Kocher &
Adashi, 2011). The organization selected for an
improved discharge program is a private not-for-
profit health care system in Atlanta, GA. The three-
hospital system includes two acute care facilities
and a long-term acute care hospital. Of the approxi-
mately 35,000 annual admissions to this health
care system, the targeted population of Medicare
patients represents 30% of total admissions. Efforts
to improve outcomes and avoid readmissions have
been ongoing for several years. Despite those efforts,
readmissions continue to represent a challenge for
the organization. Despite the efforts by health care
providers to address readmission through patient
education and better discharge planning, there has
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been little improvement. In some cases, heart fail-
ure readmissions have increased (Annema et al.,
2009). It became evident to the team early in the
project that the inpatient work was not sufficient to
assure patients were compliant with the discharge
plan. The inpatient team needed to address better
transitions of care into the community. The need
for post-acute care follow-up would be a key factor
in the success of the project. According to Jencks,
Williams, and Coleman (2009), more than 50% of
patients readmitted for a medical diagnosis had no
record of an appointment with a post-acute care
provider between hospitalizations. The lack of fol-
low-up care between hospitalizations contributed to
the likelihood of a readmission.

As part of the Affordable Care Act (2009),
avoiding preventable readmissions has been identi-
fied as a measure that can improve quality and lower
health care costs. The two most common reasons
for readmission were congestive HF and pneumo-
nia. Together, these two diagnoses were responsible
for half of all hospital costs for preventable read-
missions. This hospital’s CMS pay-for-performance
readmission rates for HE, AMI, and pneumonia are
consistent with risk-adjusted national rates. How-
ever, as hospitals across the United States continue to
reduce readmission rates, continuous improvement
will be needed to stay competitive. Table 1 illustrates
the publicly reported hospital data on readmissions
for AMI, HE, and pneumonia.

Cost ANALYSIS

To quantify the opportunity for improvement, an
analysis of the current state of readmissions was con-
ducted. This analysis found that the total number of
patients readmitted in the identified diagnoses, over

TABLE 1

a l-year period, was more than 1,500. Of the total
patients readmitted in these diagnoses, 400 were
within 30 days of discharge. The assessment included
financial data, such as the cost of a readmission, the
likely penalties incurred if readmissions were not
reduced, and the cost to the health care system for
repeated rehospitalizations.

The unadjusted cost per case related to 30-day
readmissions is $8,033 for HF, $10,549 for AMI, and
$7,816 for pneumonia. This translates into an annual
excess opportunity cost of $359,505. If the hospital
is not successful in reducing 30-day readmissions, the
penalties could be severe. The cost in reimbursement
for the federal fiscal year 2013 is 1% of total Medi-
care reimbursements, increasing to 3% by federal
fiscal year 2015. For this organization, $1.8 million
is at risk annually.

DepLoyMENT OF LEAN Six SiGMA 10 CREATE A
New DiscHARGE PROCESS

The methodology chosen for this project was Lean
Six Sigma. According to Lighter (2011), apply-
ing lean processes to health care environments has
become a method by which hospitals can reduce the
probability of errors and improve patient safety. The
discharge improvement team (DIT) was led by a Lean
Six Sigma Green Belt facilitator. The DIT included
nurses, case managers, physicians, nurse practitio-
ners, a discharge call center representative, clinic
nurses, and key members of the patient care team.
The DIT established a charter and problem statement
to define the scope of the project as follows: Com-
plexities of the discharge process results in higher
than expected readmissions for Medicare pay-for-
performance diagnoses, AMI, HF, and pneumonia
and loss in revenue.

Federal Fiscal Year 2013 CMS Hospital Compare Results Pay-for-Performance Period: July 1, 2008,

to June 30, 2011

Predicted Expected Excess
National Average Eligible Number of Risk Adjusted Risk Adjusted Readmission

Crude Rate Discharges Readmissions Hospital Rate National Rate Ratio

North Decatur
AMI 19.2 109 25 221 21.6 1.0230
HF 24.6 560 125 227 23.6 0.9636
CAP 18.5 494 79 16.6 17.6 0.9446

Hillandale

AMI 19.2 23 3 203 211 0.9612
HF 24.6 145 31 229 237 0.9645
CAP 18.5 95 25 19.0 16.6 11412

Note. The hospital weighted readmission ratios for the CMS pay-for-performance measures will favorably impact on federal fiscal year 2013 Medicare reimbursement
rates with the exception of the pneumonia excess readmission ratio at Hillandale. AMI = acute myocardial infarction; CMS = Centers for Medicare & Medicaid Service;

CPA = community acquired pneumonia; HF = heart failure.
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Med = medicine; MD = doctor of medicine; Pt. = patient; w/all = with all.

Initially, the DIT developed a supplier, input,
process, output, customer flow diagram, which
was used to illustrate the key steps in the discharge
process, beginning with admission and ending with
discharge. The DIT created an Ishikawa or fishbone
diagram (see Figure 1), which illustrates cause and
effect relationships between processes, people, pol-
icy, and plan. Failure to address these components
of the process can result in an ineffective discharge
process resulting in increased 30-day readmissions.

Risk assessments conducted for 150 readmitted
patients included the voice of the customer interviews
to learn about the customer’s point of view regarding
service issues and gaps that prompt readmission. A full-
day kaizen event was held to identify the steps needed
to correct waste, gaps, and barriers in the current pro-
cess. The DIT created a failure mode and effect analysis
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for further validation and prioritization. Through the
use of brainstorming techniques and multivoting, the
process improvement action steps and tools were iden-
tified. The DIT used the failure mode and effect analy-
sis to score the severity, probability, and detectabil-
ity of the discharge process against the reengineered
discharge. Reengineered discharge largely focuses on
arranging postdischarge appointments, diagnostic
testing and results, services, equipment, medication
reconciliation, teach-back education, handover com-
munication to post—acute care providers, and postdis-
charge telephone calls (Jack et al., 2009). As a result,
the DIT identified three priorities for improvement
in the current discharge process. The key focus areas
were (a) need to identify a primary care physician
(PCP) for patients before discharge; (b) if the patient
did not have a PCP, one would be assigned from the
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primary care network; and (c) patients would have a
postdischarge appointment with the PCP or the dis-
charge clinic before discharge.

During the course of this project, a number of
barriers were identified in implementing the new dis-
charge process:

e The discharge clinic needed to be approved by
administration, funded, and staffed.

e Case management would need to change the
current discharge process to include scheduling
the appointment with the PCP.

e The discharge call center would take respon-
sibility for assigning a PCP if none was on
record.

¢ Staff needed to be educated on the new process.

REDESIGNED DiscHARGE PROCESS

A key component of the redesigned discharge process
was the ability to incorporate a postdischarge clinic.
The clinic was designed to see patients discharged
with or without a PCP who were cared for by the
hospitalist service. The hospital already had a post-
discharge clinic in place for patients requiring anti-
coagulation management. Although this clinic was
successful in providing anticoagulation management,
it was felt that a discharge clinic could continue to see
patients on anticoagulants and provide postdischarge
follow-up for a larger population of patients. The
nurse practitioner was transitioned from the antico-
agulation clinic to the discharge clinic. In addition to
the nurse practitioner, a small office staff was hired,
and a practice manager/case manager was transi-
tioned from the hospital case management depart-
ment. In addition, two nurse patient care coordinators
were recruited to work closely with the hospitalists.
These nurses serve a vital role in communicating the
plan of care to the patients, assisting with the dis-
charge plan and following up on any questions the
patients might have about their care. They are also
responsible for setting the discharge appointment
with the discharge clinic. The clinic case manager
calls patients who do not keep their appointment to
arrange another appointment, refer them to a PCP, or
refer them to community mental health services. To

A key component of the redesigned
discharge process was the ability to
incorporate a postdischarge clinic.
The clinic was designed to see patients
discharged with or without a PCP who
were cared for by the hospitalist service.

assure continuity of care, the hospitalists have access
to the patients’ record through the electronic medical
record. The hospitalists have access to their patients’
record throughout the inpatient stay as well as post-
discharge. Following the visit, the PCP is contacted
directly by the case manager to provide information
about the patient visit. In addition to the call, a note
is faxed to the primary physician.

Funding for the clinic comes from two sources.
The clinic was set up as an outpatient clinic with bill-
ing capability. If the patient has insurance, the insur-
ance company is billed for an office visit; however,
no patient is turned away due to inability to pay. The
hospital bears the cost of the inpatient care coordina-
tors and provides a subsidy to the clinic for the office
space and the personnel.

REesutrs

For this project, various Lean Six Sigma tools were
used to outline the current process and identify areas
for implementation of lean processes. Currently,
discharge appointments are made for 6 to 8 patients
per day, who are discharged from the pilot unit.
In the first 30 days of the pilot, 86 patients have
been referred to the discharge clinic with a 50%
no-show rate. The discharge clinic staff calls all of
the no-show patients to follow up on their status.
As part of that phone call, the discharge plan is
reviewed, including medications, and a follow-up
visit is confirmed with either the discharge clinic or
the PCP. In the first 30 days, the clinic contacted
40 patients, 20 of whom intended to keep their PCP
appointment. Early results suggest that the new
process is having an impact on readmissions. After
30 days, the readmission rate for the 46 patients
seen in the clinic was 6.5%, compared with baseline
readmissions rates for the pilot unit of 16.2%. It is
still too early to predict the long-term effects of the
new discharge process. If the project continues to
show success, the plan is to deploy the same process
across the organization.

Another aim of the project was an increase in
patient satisfaction with the discharge process. The
pilot unit has achieved a significant improvement in
patient satisfaction on the questions regarding satis-
faction with discharge information. The patient satis-
faction score for this indicator exceeded 90% during
the second quarter of 2013, compared with 76% in
the last quarter of 2012.

Future IMpLIcATIONS FOR CASE MANAGEMENT

Health care is rapidly moving from the 1990’ era of
managed care to today’s environment of care man-
agement. This project exemplifies the need for case
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managers to focus on disease-specific care across
the continuum from acute care to post-acute care.
Inpatient case managers are charged with establish-
ing connections in the outpatient arena to assure care
is timely, effective, safe, and appropriate. According
to the Health Care Advisory Board (2013), there are
four key principles guiding the care management of
the future:

1. Patient-centered care is matched to the individual
patient population.

2. Care is provided across the continuum from
hospital to post—acute care provider.

3. Primary care is accessible.

4. Metrics are used to align cost and quality.
Benchmarking is used to assure that the program
is meeting national benchmarks for effectiveness.

As case management evolves into an expanded
role in managing patients through the transitions of
care, resources need to be reallocated to match patient
populations with the m ost appropriate care model. The
discharge process is one area for more focused efforts
to align care with the post—acute care setting. The need
to change current discharge processes or face penalties
was the impetus for the change project. However, the
frequency of readmissions reflects poorly on the care pro-
vided in an organization and can lead to a loss of trust
within the community served. With the onset of public
reporting of quality data, such as readmissions, the public
has the information readily available to make decisions
about care. The pressure on case management depart-
ments today to reduce cost by reducing length of stay and
reducing avoidable readmissions has put this specialty on
the forefront of the evolving health care arena.

ConcLusion

The purpose of this quality improvement plan was
to prevent patient harm and improve outcomes by
implementation of a comprehensive discharge process
aimed at avoiding readmissions. The level of patient
education provided, implementation of the discharge
plan and coordination of care following discharge can
be predictors of whether a patient will be readmit-
ted (Aspenson & Hazaray, 2012). The methodology
chosen for this project was Lean Six Sigma. The deci-
sion to use Lean Six Sigma methodology was effective
and provided the tools and structure for this project.
The discipline and the tools resulted in a comprehen-
sive approach to the problem of readmissions. The
integration of acute care and post-acute care providers
on the team assured that patients received safe, timely,
and effective care across the continuum. Readmissions
can be reduced as the result of a discharge plan that
assures follow-up postdischarge with a PCP or a tran-
sitional care clinic.
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