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Falls in the acute care hospital are a significant patient safety issue. The purpose of this article was
to describe the use of process improvement methodology to address inpatient falls on 5 units.
This initiative focused on a proactive approach to falls, identification of high-risk patients, and
a complete assessment of patients at risk. During the project timeframe, the mean total fall rate
decreased from 3.7 to 2.8 total falls per 1000 patient days. Key words: fall prevention, fall rate,
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FALLS in the acute care hospital setting
are a significant patient safety issue. The

Centers for Disease Control and Prevention
reports falls as the leading cause of injury
for adults 65 years or older.1 Per the Cen-
ters for Disease Control and Prevention, 50%
of adults 65 years or older who suffer a se-
rious fall will die within 1 year of the event.
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The consequences of falling are substantial.
Fractures and head trauma from a fall can
lead to physical disability and negatively af-
fect quality of life in terms of lost indepen-
dence and confidence.2 As the population
ages, the number and cost of falls are ex-
pected to rise. In addition to the effects of
falls on the patient, the annual total cost of
fall-related injuries could increase to $34.4 bil-
lion by the year 2020.3 This cost represents
a significant and unnecessary burden for the
US health care system. Concern for patient
safety and high costs have led hospitals to
prioritize the reduction of falls in the hos-
pital setting, in particular falls with injury.
Despite the critical nature of inpatient falls,
hospitals are challenged to remediate this mul-
tifactorial issue.

BACKGROUND AND SIGNIFICANCE

Multiple external stakeholders influence
hospitals to ensure that patient safety is a
priority, especially with regard to falls. Since
2008, the Centers for Medicare & Medicaid
Services no longer reimburses hospitals for
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costs associated with preventable injuries due
to falls.4 In addition, The Joint Commission
has mandated that hospitals implement and
evaluate a fall reduction program.5

The National Database of Nursing Qual-
ity Indicators (NDNQI) provides comparative
nursing-related data from more than 1800 hos-
pitals and includes falls on inpatient nursing
units as a key nursing-sensitive indicator.6 As
a nursing-sensitive indicator, falls are consid-
ered an outcome measure for the quality of
nursing care. It is widely recognized that in-
patient falls are multifactorial in nature and
require interprofessional intervention.7 Acute
care hospitals need to acknowledge stake-
holder concerns and influences to assess fall
prevention programs to further ensure patient
safety.

The majority of the research on inpatient
falls is conducted by nurses,8-10 and efforts
to prevent falls in hospitals are often led by
nurses. Nurses in inpatient settings typically
use evidence-based fall risk screening instru-
ments to determine a patient’s relative po-
tential to a fall during a hospital stay. On
the basis of risk screen scores, nurses col-
laborate with various interprofessional team
members, such as physical or occupational
therapists, to ensure that appropriate inter-
ventions are in place to reduce the patient’s
risk of a fall. A plethora of literature exists
around both risk screening and fall preven-
tion interventions.11,12 Despite the wealth
of knowledge available, nurses remain chal-
lenged in their efforts to systematically reduce
inpatient falls.

The complexity of the acute care environ-
ment, coupled with the multifactorial nature
of falls, undoubtedly intensify nurses’ strug-
gle with regard to fall prevention. Often at-
tempts at process improvement are unable to
produce a sustained reduction in falls. A po-
tential opportunity is to use a novel process
improvement methodology in the approach
of this issue. In September 2011, the Hospi-
tal of the University of Pennsylvania (HUP)
launched an initiative to assess the current fall
prevention process and establish a sustainable
and reliable fall prevention program. This ar-

ticle describes an interprofessional approach
to process improvement. A team collaborated
using DMAIC (Define, Measure, Analyze, Im-
prove, and Control) methodology to create
innovative, targeted solutions and influence
change.13

Setting and description of problem

This project took place at the HUP, an 814-
bed urban academic medical center located in
Philadelphia, Pennsylvania. The HUP is part of
the Penn Medicine system, which comprises
3 hospitals, several outpatient care centers,
home care and hospice, and acute inpatient
rehabilitation. Patients seeking care at the
HUP include diverse and clinically complex
populations, with a case-mix index of 2.3.14

The HUP has achieved Magnet designation in
2007 and redesignation in 2012. The organiza-
tion is consistently among the top hospitals in
US News and World Report annual Best Hos-
pital rankings.15 As of 2013, more than 90%
of the nurses at the HUP hold a minimum of a
bachelor’s degree in nursing. A clinical nurse
specialist is employed on most inpatient units.

The HUP has a standard fall prevention pro-
gram requiring all nurses to perform a risk
screen on admission of a patient and there-
after daily and whenever there is a change
in the patient’s clinical condition. The fall
risk screen is embedded within the elec-
tronic medical record. Other elements that
are considered in the fall prevention program
are associated with increased risk of falls,
such as medications (antihypertensives, nar-
cotics); symptoms (urgency, dizziness, and
weakness); methods for toileting; impaired
judgment; and risk of serious injury. There
are mechanisms to alert medical staff of the
patient’s fall risk and interventions to pre-
vent the occurrence of falls. Examples of the
HUP’s standard alert mechanisms include a
fall risk sign to be placed outside the patient’s
room, orange patient identification band, or-
ange nonslip socks for the patient to wear, and
an orange band around the patient’s chart.
Interventions to prevent falls may include a
combination of a bed and/or chair alarm, adap-
tive equipment such as a bedside commode or
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walker, hourly rounding, and one-to-one mon-
itoring by an ancillary staff member.

Despite the active presence of this fall pre-
vention program, the HUP has not been able
to achieve and maintain its target fall rate.
Therefore, nursing leadership supported an
initiative in which key stakeholders analyzed
the problem and determined targeted inter-
ventions for sustained success. A nursing-led
interprofessional team was assembled. The
team assumed the title of the HUP Falls
Collaborative, connoting that the initiative
would be a collaborative effort related to dis-
covery and process change. This project did
not require approval from the institutional re-
view board because it was a quality improve-
ment initiative and therefore did not meet the
criteria for human subject research.

DMAIC is a well-established methodology
for process and quality improvement and is
used in a variety of industries, including health
care. Specifically, the application of DMAIC
as a process improvement strategy aims to
optimize quality outputs and decreases vari-
ation in processes. It is not typically used
by nurses to address patient-centered prob-
lems. Therefore, this methodology represents
a novel approach to addressing the complex
issue of falls in the acute care inpatient set-
ting. The initiative was led by the HUP’s Di-
rector of Nursing Quality, a registered nurse
who is trained in Six Sigma. The participants
included selected inpatient units with consis-
tently elevated fall rates. Nursing representa-
tives as well as other interprofessional clini-
cal and nonclinical stakeholders made up the
team.

Description of the units and participants

The Supplemental Digital Content Table
(available at: http://links.lww.com/JNCQ/
A65) contains a brief description of each unit
and the interprofessional participants in this
process improvement project. The staff on
the selected units, Step-down and Surgical,
care for patients who have undergone surgery
at the HUP. Each unit has a specific patient
population within the surgical category. The
project included participants from each of

these units who regularly engage with pa-
tients in fall prevention.

All participants were essential to evaluat-
ing and revising the process. Team members
either volunteered or accepted their nomina-
tion to be part of the team. Nurses (clinical
nurse specialists, clinical nurses, nurse man-
agers, and certified nursing assistants) were
identified as the primary stakeholders and
leaders for each unit. Therapists offered their
expertise, as it related to functional status and
fall prevention. Unit-based pharmacists were
essential in evaluating medication-related falls
using the Beers Criteria.16 Early in the project,
the Collaborative realized that education and
communication would be essential strategies
for improvement; therefore, they solicited ex-
pertise from a professional development spe-
cialist, a master’s prepared nurse who special-
izes in continuing education for nurses. The
research analyst, a PhD-prepared nurse who
compiles evidence-based reviews for Penn
Medicine’s Center for Evidence-based Prac-
tice, worked with the Collaborative during the
project to comprehensively review the litera-
ture available. From the start, all members of
the Collaborative demonstrated a shared need
to assess and understand the problem of falls
and fall-related injuries in the hospital setting.

METHODOLOGICAL APPROACH

The Director of Nursing Quality introduced
the Collaborative to the DMAIC methodology.
This methodology serves as a guide for com-
pleting a full cycle of process improvement.
DMAIC was used by the Collaborative in a sys-
tems approach to defining and measuring the
problem of falls at the HUP. Next, the Col-
laborative analyzed and interpreted the data
to further develop a solution to address the
identified problem. The Table delineates the
phased approach, tools used, and notable de-
liverables of each phase.

Define

The “Define” phase of the methodology
clarified the purpose and scope of the project
and encouraged an in-depth understanding of
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Table. Summary of the DMAICa Phases

Phase Tools Deliverables

Define Team charter Team development
High-level process map Clearly defined goals
Stakeholder analysis Process scope; start and end points
Measurable customer requirement Customer requirements: via patient

interviews

Measure Detail process map Sample size
Development of audit tool(s)
Audit current process (retrospective

and prospective)

Engagement of team through medical
record review

Realization of actual problem through
in-depth review of charts

Analyze Chart/graph information for ease of
understanding

Information for brainstorming of solutions
Focus on actual problems to solve
Develop pilot to mitigate risk factorsIdentify contributing factors

contributing to falls in high-risk
populations

Improve and
Control

Best practice review Successful pilot to mitigate fall risk in
high-risk populationDevelop pilot

Use Plan-Do-Study-Act to
implement/adjust

aDefine, Measure, Analyze, Improve, and Control

“the problem.” The problem in this project
was defined as follows: the rate of adult pa-
tient falls in the acute care setting is variable
and frequently above targeted goals. Activi-
ties toward framing the purpose and scope of
this project included team-building exercises
with idea formation and brainstorming. This
phase allowed the team members to create
their name, the “HUP Falls Collaborative,” and
further define each person’s role as a part of
the interprofessional team. The Collaborative
participated in multiple rounds of brainstorm-
ing to define the scope and identify the issues
across the professions and the continuum of
care. A high-level process map was completed
to define the project’s scope.

Next, stakeholders were identified to en-
sure that there was appropriate membership
on the team as it related to the scope. These
stakeholders included clinical nurses, a nurs-
ing assistant, clinical nurse specialists, a nurse
manager, a pharmacist, a professional devel-
opment specialist, a physical therapist, and

providers. The nurse manager and the clinical
nurse specialist of each of the participating
units were asked to identify 2 or 3 key stake-
holders to participate in this project. Having
unit leaders identify their own stakeholders
was important to ensure ownership and ac-
countability throughout the project. In addi-
tion, optimal team size for process improve-
ment projects is no more than 8, hence the
request for a limited number of participants
from each unit.17

An innovative approach was enacted in
the “Define” phase via a team-developed in-
terview tool. Pairs of Collaborative members
interviewed patients who had fallen in the
past week. This tool allowed the team to
gain a comprehensive understanding of cus-
tomer requirements and establish measures
for these requirements. The Collaborative
used a “customer mapping tool” to identify
customer need in terms of the patient, not
clinician need. Through “Define,” the Collab-
orative worked to foster the shared need and
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further to develop a vision and goals for the
team.

Measure

Application of the “Measure” phase of the
methodology facilitated measurement of the
current state with regard to falls on the partic-
ipating units. This measurement was both ret-
rospective and prospective. A selected group
of Collaborative members retrospectively re-
viewed all incidences of falls in a 6-month
timeframe. In addition, they paired the in-
cidence data with historical post–fall assess-
ment data collected by clinical nurses at the
unit level. The post–fall assessment data in-
cluded patient history of fall(s), days since
last fall, time of admission to the nursing
unit, medication regimen, patient intent at the
time of the fall, and fall prevention interven-
tions, prior to the fall. Team members asso-
ciated with each nursing unit prospectively
assessed patients on their unit using a uni-
versal risk reduction protocol checklist. They
compared the documented level of risk and
associated interventions from the electronic
medical record to real-time observation and
assessment of each patient. This allowed for a
complete evaluation of compliance with the
hospital fall risk reduction policy and staff
competency with regard to fall risk screening
and assessment.

Analyze

The “Analyze” phase included a review of
all data collected in the “Measure” phase.
The objective of the phase was to identify
components of the problem with the highest
risk, occurrence, and potential to result in in-
jury. The Collaborative evaluated discrete data
and searched for opportunities to reduce to-
tal fall rate on participating units. The results
of the analysis included discovery of circum-
stances most often associated with a patient
fall. Thirty-eight percent of the falls reviewed
from the retrospective analysis were related to
toileting. There were 2 challenges to the afore-
mentioned conclusion. One, the data from the
retrospective review were limited in speci-
ficity. For instance, the clinical nurse assess-

ment of “toileting” on the post–fall assessment
tool did not specify whether the fall was ac-
cidental (slip or trip) or whether the patient
had a physiological problem while toileting.
Next, the prospective data collection was vari-
able due to a recently implemented electronic
documentation system. Specifically, the sys-
tem allowed for multiple variations in doc-
umentation related to screening, assessment,
and interventions. Consequently, the Collabo-
rative learned that the measurement and anal-
ysis of the data were essential to the method-
ological process; however, it did not result in
a rigorous solution to pilot. Further review of
the data, process, and recent literature led the
Collaborative to pursue a proactive approach
to fall screening and assessment of patients.

Improve

In the “Improve” phase, instead of formu-
lating a pilot plan based on most frequent rea-
sons for falls, the team was able to step back
and develop a process that addressed varia-
tion in practice regarding specific risks for
falls. It was this standardized process of as-
sessment, named “Proactive Rounding,” that
enabled the team to plan for the unique risks
of each patient. The Collaborative developed
and used a Proactive Rounding tool, which
initially guides the interprofessional team to
collect information about the patient’s fall risk
and universal precautions in place. Next, the
Proactive Rounding tool cues the team to as-
sess for the patient’s unique fall risks. Finally,
the Proactive Rounding tool prompts the team
to identify and implement new interventions
for this patient to promote an individualized
plan of care.

For the pilot, an interprofessional team
consisting of a nurse leader, a pharmacist,
a therapist, and a provider rounded on pa-
tients and engaged staff in a Proactive Round-
ing assessment. Pilot patients were selected
in several ways: those who were scored as
at high risk for falls on the screening pro-
cess, geriatric patients (at risk, older than
85 years), and patients deemed as at high
risk by a physical or occupational therapist.
Proactive Rounding was performed at least
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twice a week on the 5 participating units
from August to December 2012, for a to-
tal of 185 patient assessments. Patients were
scored for fall risk using the Morse Fall Scale,
and current fall precautions in place were
identified.18 Proactive Rounding included a
team approach to a focused assessment of
the patient. Furthermore, the team assessed
comprehension of fall education by the pa-
tient and his or her family, environmental
risks factors, and therapy needs, and reviewed
prescribed medications. In addition, the in-
terprofessional team reinforced safety educa-
tion with the patient and his or her family.
During these rounds, patient-specific inter-
ventions were recommended and the indi-
vidualized plan of care was updated. These
rounding processes enabled the team to con-
sider the unique patient, predict the risk for
the individual, and develop a plan using stan-
dard interventions, but in combinations that
addressed the specific needs of each patient
at risk for falling and fall-related injury.

This process facilitated a focus on interpro-
fessional assessment to identify the patient’s
individual fall risks. For example, if patients
reported that they had fallen in the last 3
months, the team would request more infor-
mation by simply stating, “Tell me more about
the fall you experienced.” If they reported
dizziness as a factor in the fall, the pharma-
cist would review the current medications for
this specific side effect. Conversely, if patients
reported that they tripped on a garden hose,
their unit environment was de-cluttered, and
a plan for maintenance was developed. The
team had insight into ineffective current prac-
tice: a “standardized fall prevention program”
does not facilitate creation of an individual-
ized assessment and plan to address patient-
specific needs. Specifically, standardized in-
terventions such as the band, slippers, and
sign would not prevent a fall. The team con-
cluded that a standardized fall prevention pro-
gram is not an intervention to meet specific
needs of patients. The team aimed to minimize
the focus on risk screen and emphasize the
nursing assessment and interprofessional plan
of care. Although the DMAIC process, as

outlined in the Table, appears linear, our
experience involved redefining and study-
ing the problem after initial analysis of the
data and interventions were proposed. The
Supplemental Digital Content Figure (avail-
able at: http://links.lww.com/JNCQ/A66) il-
lustrates the iterative process used by the
Collaborative.

Control

The “Control” phase is ongoing as the Col-
laborative members continue to monitor falls
on their respective units. A leader from each
unit initiates Proactive Rounding with the
interprofessional team for high-risk patients.
These unit leaders have partnered with other
inpatient units to develop an implementation
plan for Proactive Rounding to support the dif-
fusion of this initiative across the organization.
The Collaborative reviews its total fall rate and
fall-related injury rate data monthly. Quarterly
comparisons are completed to gauge perfor-
mance against the NDNQI benchmarks.

RESULTS

The original goal for the HUP fall preven-
tion project was to reduce the total fall rate
for each unit to 10% for fiscal year 2013. The
standard formula for calculating total fall rate
presented by NDNQI is the number of falls
multiplied by 1000, divided by the number of
patient-days. The long-term goal was to out-
perform the mean total fall rate in the NDNQI
academic medical center peer group. From fis-
cal years 2012 to 2013, the combined partic-
ipating units’ total fall rate decreased by 27%
(from 3.84 total falls per 1000 patient-days to
2.82 total falls per 1000 patient-days).

Statistical process control using X-moving
range charts was generated for fall rate over
a 24-month period for the 5 participating
inpatient units. Furthermore, X-moving range
charts were generated separately for the
combined Step-down units and combined
Surgical units. C statistics were calculated to
identify significant trends in each time-series
data.19 C statistics are independent of the
autocorrelation in the data series and are
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Figure 1. Total fall rate for participating HUP units. Control chart showing monthly “falls per 1000 patient-
days,” mean “falls per 1000 patient-days,” and 2 and 3 standard errors (95% and 99.7%) UCL for combined
5 participating HUP units for 24 months. HUP indicates Hospital of the University of Pennsylvania; UCL,
upper control limits.

appropriate when at least 8 measurement
points are available. Figure 1 demonstrates the
X-moving range chart for the fall rate for the 5
participating units combined. Figures 2 and
3 show the X-moving range charts for the

combined Step-down and combined Surgical
units, respectively.

The charts highlight several key findings.
As shown in Figure 1, for the 5 participating
units combined, a statistically significant trend

Figure 2. Total fall rate for Step-down units. Control chart showing monthly “falls per 1000 patient-days,”
mean “falls per 1000 patient-days,” and 2 and 3 standard errors (95% and 99.7%) UCL for the Step-down
units for 24 months. UCL indicates upper control limits.
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Figure 3. Total fall rate for Surgical units. Control chart showing monthly “falls per 1000 patient-days,”
mean “falls per 1000 patient-days,” and 2 and 3 Standard Errors (95% and 99.7%) UCL for the Surgical units
for 24 months. UCL indicates upper control limits.

(P < .05) toward reduction in falls was noted
following the implementation of the Proac-
tive Rounding pilot. The trend in reduced fall
rate was qualified by a reduction in mean falls
from the pre- to post–pilot periods (from 3.84
total falls per 1000 patient-days to 2.82 total
falls per 1000 patient-days). The fall rate from
the combined Step-down units also mirrored
the overall trend. During the pre-DMAIC pe-
riod, the C statistic did not identify any partic-
ular trends in the time-series data for the com-
bined Step-down units. However, when the
post–pilot data were combined to the pre–
pilot data, the findings revealed a statistically
significant (P < .05) trend toward reduced
falls. This trend was accompanied by an over-
all reduction in mean total fall rate from the
pre- to post–pilot periods.

As evident from Figure 2, overall variabil-
ity in the fall rate was reduced in the Step-
down units following implementation of the
pilot. At baseline, 2 instances were noted in
which performance fell outside the 95% up-
per control limit. In contrast, in the post–pilot
period, the total fall rate was at or below the
pre–pilot mean in all but one instance. When

compared with the post–pilot mean fall rate, 7
of the 11 months performed at or better than
the new mean. Unlike the Step-down units,
however, Surgical units when considered sep-
arately did not demonstrate any significant
trends in reduced fall rates. Their mean fall
rate remained virtually unchanged from the
pre- to post–pilot periods (Figure 3). These
findings demonstrate clearly that Proactive
Rounding was useful in reducing falls specif-
ically at the Step-down units and contributed
primarily to the reduction in fall rates across
all the participating units.

DISCUSSION

Use of DMAIC in a clinical health care
setting

Traditionally, DMAIC methodology has
been implemented in a business setting where
reasons for variation are predictable. The
overarching goal of DMAIC methodology is
to standardize a process and eliminate the de-
fects caused by variation. The DMAIC method-
ology facilitated the Collaborative’s learning
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about the defects or inefficiencies of the
HUP’s current program for fall prevention.
The Collaborative concluded that while a pa-
tient’s relative risk of falling could be system-
atically predicted with confidence, timing and
actual occurrence of the event were less pre-
dictable. Hence, one patient identified as at
high risk for falling could make it through a
hospitalization without falling whereas a pa-
tient who had been identified as at low risk for
falling could sustain a fall. Similarly, Kim and
colleagues8 rigorously examined the validity
of 3 widely used fall risk assessment tools
and found that while sensitivity and speci-
ficity are strong, the predictive value of the
tools was poor. Kim et al. attribute this to
the low number of patients who fell in the
cohort of patients identified as “at risk.” Pa-
tient characteristics and environmental haz-
ards need to be evaluated on a case-by-case
basis, a concept typically not consonant with
process improvement methodologies. Using
DMAIC methodology to standardize the pro-
cess of fall prevention could be effective only
if a standardized intervention had the lati-
tude to capture the individual patient’s unique
characteristics with regard to fall risk. Proac-
tive Rounding, a standardized process that al-
lows for situational variance, was the inter-
vention in this project.

Benefits of using the DMAIC process

Current literature identifies the need for
multiple process improvement strategies to
address the complex issue of fall prevention
in the acute care setting.9,20 For this project,
it was necessary to adapt the DMAIC method-
ology for use with a complex patient-centered
problem. The DMAIC methodology facilitated
development of Proactive Rounding as the pi-
lot intervention. Although there was a marked
decrease in fall rates on Step-down units with
this intervention, the reductions likely also
stemmed from the ancillary benefits of this
quality improvement process, such as team-
work, awareness, and engagement. The inci-
dence of these ancillary effects is not routinely
addressed in process improvement method-
ology, given the goal of complete standard-

ization in dynamic environments. The acute
care units that were part of this project are
rarely static. New care processes and initia-
tives, personnel changes, and patient con-
cerns are ever-changing. Accounting for and
collecting data on all the potential changes
over the course of the project would have
been extremely challenging and were also be-
yond the scope of the project. Yet, in address-
ing a complex patient-centered problem such
as falls in the acute care setting, the Collabo-
rative acknowledged these effects within the
confines of DMAIC.

Throughout this process, our Collaborative
of experts worked through team-building ex-
ercises as we used the DMAIC tools to de-
velop a greater understanding of the fall pre-
vention process. Through collaboration, we
recognized the need to move from a primary
focus on screening for a patient’s fall risk
to a comprehensive interprofessional assess-
ment of the patients who were at a high risk
for falls and their surrounding environments.
Feil and Gardner21 have explicated the im-
portance of screening followed by compre-
hensive assessment, noting that one or the
other will fall short in effectively preventing
falls. The HUP Falls Collaborative found that
moving from a standardized universal fall risk
reduction protocol to a standardized process
of assessment that could focus on the indi-
vidual risks of each patient was most success-
ful in prevention of inpatient falls.22,23 Our
journey through the DMAIC process also cre-
ated a heightened awareness of falls that al-
lowed leaders on each pilot unit to engage
clinical nurses in the process. This unit-level
engagement allowed the clinical nurses to em-
brace the Proactive Rounding process as an
ongoing critical thinking process of assess-
ment and reassessment, instead of “just an-
other risk screening task” to complete during
their shift.24

Challenges/limitations of using the
DMAIC process

While using the DMAIC methodology pro-
vided an in-depth learning experience, there
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were challenges along the way. Initially,
we had to identify appropriate executive-
level sponsorship and resources for our
team. With the Director of Nursing Quality
leading our team, we were challenged to
pinpoint pertinent stakeholders outside of
nursing to gather the most effective interpro-
fessional team membership, which included
partnering with providers, physical therapy,
pharmacy, ancillary staff, nursing manage-
ment, clinical nurse specialists, and clinical
nurses.

Heightened awareness and engagement are
key to success for a fall prevention program.
However, it is difficult to maintain longevity of
these strategies. The team remains challenged
to identify a sustainable process to prevent
falls. The Collaborative created a communica-
tion plan that will be carried out biannually
to support continued awareness of the fall

prevention program at the unit and system
levels.

CONCLUSION

The risk of falling for an individual patient
over the course of acute inpatient hospital-
ization is not directly comparable with typ-
ical process improvement efforts, such as a
widget assembly in a manufacturing plant.
This project demonstrated that with some
adaptation, the DMAIC process improvement
strategy could be successfully applied to
a complex patient-centered problem. Addi-
tional studies using process improvement
methodology and alternative approaches to
such complex problems are needed to fur-
ther understand the multifactorial challenges
faced in the acute care setting and across the
continuum.
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