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EXECUTIVE SUMMARY

Many public hospitals have adopted Lean management methodology, but little is known about
the extent of Lean adoption or the relationship between Lean adoption and hospital perfor-
mance. Using data from the 2017 National Survey of Lean/Transformational Performance
Improvement in Hospitals, linked with data from the American Hospital Association 2015
Annual Hospital Survey and 2015 Centers for Medicare & Medicaid Services data on hospital
performance, we compare public hospitals with nonprofit and for-profit hospitals on the rate of
Lean adoption and the extent of Lean implementation. We also assess the associations between
Lean adoption by the end of 2014 and measures of public hospital financial performance,
patient outcomes, and patient satisfaction measured in 2015.

Among the 288 public hospitals that responded to the survey, 54.2% reported that they
had adopted Lean. The average length of time of Lean implementation was 4.58 years. The
mean number of units in which Lean was implemented was 11.9 out of 29 possible hos-
pital units, with the emergency department (ED) being the unit in which Lean was most
frequently implemented. The most common Lean practices used were daily huddles, plan-
do-study-act cycles, visual management, and use of standard work. Lean adoption by 2014
was significantly associated in the direction predicted with earnings before interest, taxes,
depreciation, and amortization margin (b = .042, p < .020) and percentage of patients leaving
the ED without being seen (b = —0.610, p < .068). No significant associations were found
between Lean adoption and patient outcomes or patient satisfaction.
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INTRODUCTION
Public hospitals are a crucial part of the
healthcare safety net in the United States.
Despite their importance, public hospitals
generally have fewer resources to deliver
care than their private nonprofit and for-
profit counterparts do. The high propor-
tions of uninsured and underinsured
patients served by public hospitals fre-
quently lead to budget deficits that must be
covered by government payers and pressure
to tightly control expenditures. Meanwhile,
clinicians and managers in those facilities
still must demonstrate continuously improv-
ing patient outcomes (Felland & Stark, 2012).
The financial and quality improvement
challenges faced by public hospitals are exac-
erbated by the growing burden placed on
all hospitals in recent years to become more
efficient while meeting ever-higher quality
of care and patient outcome targets. Private
and public payer initiatives have incentivized
hospitals to improve performance by estab-
lishing value-based purchasing programs
(Rosenthal, Fernandopulle, Song, & Landon,
2004; Ryan & Damberg, 2013). For example,
in the private sector, Humana has launched
its Hospital Incentive Program to link hos-
pital payment with quality improvements
in patient experience, patient safety, and
patient outcomes. In the public sector, the
Centers for Medicare & Medicaid Services
(CMS) has implemented programs to link
payment to quality of care targets, includ-
ing its hospital value-based purchasing
program, the hospital-acquired condition
reduction program, the hospital readmis-
sions reduction program, and numerous
alternative payment models in the Medi-
care Access and CHIP Reauthorization Act
(Centers for Medicare & Medicaid Services,
2017a, 2017b, 2018a, 2018b; Hussey, Liu,
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& White, 2017). The Affordable Care Act
(ACA) increased Medicaid enrollment

in many states, leading to a reduction

in charity care cases and an increase in
revenue from the respective state’s Medic-
aid program. However, it also authorized
a number of new care models, such as
accountable care organizations and patient-
centered medical homes, that emphasize
enhanced primary care to reduce hospital
admissions and, by extension, hospital
revenue. Since the passage of the ACA, the
Budget Control Act of 2011 enacted a 2%
across-the-board cut to Medicare provider
payments. On balance, these reforms have
created substantial financial pressure on
all hospitals to meet quality targets and
become more efficient.

In this article, we use the American
Hospital Association’s (AHA’) definition of
a public hospital as an acute care, general
hospital owned by a state, city, county, com-
bined city and county, or district authority
(AHA Annual Survey, 2017). Historically,
public hospitals have responded to finan-
cial pressures by establishing independent
governance structures to manage long-term
costs, improving revenue collection efforts,
and attracting privately insured patients
by promoting greater efficiency and qual-
ity of care (Felland & Stark, 2012). Recent
research has identified another strategy
adopted in the past decade by large num-
bers of public hospitals: the adoption of
Lean management to improve financial
performance and patient outcomes (Shortell,
Blodgett, Rundall, & Kralovec, 2018).

LEAN MANAGEMENT

Lean, a performance improvement
approach originally developed as the
Toyota Production System (Spear, 2004),
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has gained traction in healthcare for its
focus on continuous improvement through
frontline worker empowerment, elimination
of activities that do not add value, and
standardization of work processes (Barnas,
2014; Toussaint & Gerard, 2010). Lean is
defined in the context of this article as an
overall management and operating system
that uses a continuous improvement
culture that empowers frontline workers
(nurses, physicians, other caregivers,
support staff) to solve problems and
eliminate waste by standardizing work
to improve the value of care delivered to
patients (Shortell et al., 2018). Lean provides
a set of principles, methods, and tools for
identifying organizational process perfor-
mance issues (e.g., value stream mapping),
identifying potential solutions (e.g., A3
thinking), and assessing impacts of per-
formance improvement initiatives (e.g.,
plan-do-study-act [PDSA] cycles). Many
hospitals have also implemented variations
of Lean such as Lean Plus Six Sigma, which
adds variance reduction, and Robust Process
Improvement, which adds a structured
change management component intended
to quickly deploy solutions at identified,
targeted needs (Chassin & Loeb, 2013).
Previous research regarding Lean in
healthcare settings has been largely con-
ducted using small-scale studies of Lean’s
use in one or a few nonprofit hospital units.
Systematic reviews indicate that most
studies use pre-post evaluation designs
with limited ability to assess confounding
factors or alternative explanations for study
results. Further, the studies have shown
mixed results, with some reporting
positive results with respect to efficiency
gains, quality of care, and patient satisfaction,
and other studies reporting no statistically
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significant associations with health out-
comes and patient satisfaction (Glasgow,
Scott-Caziewell, & Kaboli, 2010; Moraros,
Lemstra, & Nwankwo, 2016; Vest &
Gamm, 2009). Each of these reviews
concludes that there is a lack of rigor-

ous evidence to support claims that Lean
improves the performance of healthcare
organizations and calls for more rigorous
research.

Recent research regarding larger
samples of hospitals has found cross-sec-
tional associations between Lean adoption
and self-reported measures of performance
(Lee, McFadden, & Gowen III, 2016;
Shortell et al., 2018). The present study goes
beyond these findings by examining impor-
tant independent performance measures
with a 1-year lag between Lean adoption by
2014 and performance measures in 2015.

Hypotheses

We first assessed the extent to which Lean
management had been adopted (as of 2017)
in U.S. public hospitals and how the rate of
adoption compared to the rates for non-
profit and for-profit hospitals. Lean adoption
includes adoption of Lean alone, Lean Plus
Six Sigma, or Robust Process Improvement.
We expected the lower level of resources
typically available for performance improve-
ment in public hospitals to decrease the
likelihood of Lean adoption relative to other
hospitals.

Hypothesis 1: The rate of Lean
adoption among public hospitals is
lower than that for nonprofit and
for-profit hospitals.

We next examined the extent of Lean
implementation among public hospitals
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that adopted Lean as of 2017. We expected
that the relatively lower level of resources in
public hospitals would result in less extensive
implementation of Lean, specifically Lean
implementation in fewer hospital units and
use of fewer tools than is the case in hospitals
with other types of ownership.

Hypothesis 2: Public hospitals that
have adopted Lean will have less
extensive implementation than
nonprofit or for-profit hospitals.

Finally, we examined the associations
between Lean adoption by 2014 and
selected indicators of public hospital
financial performance, patient outcomes,
and patient satisfaction reported by
federal agencies in 2015, the most recent
year for which CMS hospital perfor-
mance data were available. We expected
that the adoption of Lean’s philosophy,
practices, and tools would improve
managerial and clinical work processes,
resulting in better hospital performance
across financial, patient outcome, and
satisfaction indicators.

Hypothesis 3: Public hospitals that
implemented Lean at the end of
2014 were associated with better
hospital financial performance,
patient outcomes, and patient
satisfaction measured in 2015
than public hospitals that have not
implemented Lean, controlling for
organizational and market factors.

METHODS

The 2017 National Survey of Lean/Trans-
formational Performance Improvement in
Hospitals was administered by the AHA
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and sent to 4,500 U.S. acute care general
medical and surgical hospitals. Major
topics covered by the survey included
whether the hospital had adopted Lean or
related performance improvement systems,
date of adoption, extent of current use of
Lean, approach to implementing Lean,
self-reported maturity in using Lean, use
of a central improvement team, use of a
daily management system (DMS), use of
Lean tools, number of Lean tools used, and
Lean-related training. (Details are provided
in the Data Sources section.)

Using data from the national survey,
we calculated three measures of Lean adop-
tion, including the percentage of hospitals
responding that they were currently imple-
menting any Lean and the average num-
ber of years Lean had been implemented.
Because hospitals can simultaneously use
more than one performance improvement
approach, we also calculated the percent-
age of hospitals using Lean as their primary
performance improvement approach.
Chi-square testing was conducted to assess
the significance of any differences in the
percentages of Lean adoption and use
of Lean as the primary method of per-
formance improvement across types of
hospital ownership. Finally, we performed
an ANOVA (analysis of variance) to test the
significance of the differences in the aver-
age number of years doing Lean by hospital
ownership.

The extent of Lean implementation by
hospital ownership category was measured
by calculating the average number of
hospital units (e.g., emergency department
[ED], pharmacy; range = 0-29) using Lean
by ownership category and the average
number of Lean tools and methods
employed (range = 0-15 with 1 point
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allocated for each Lean tool or method for
which extent of use in 2017 was designated
as “high” or “very high”), and the following
composite scales.

Overall Leadership Commitment

A key aspect of Lean is leadership commit-
ment to provide the cultural transformation
that is required (Becker, Huselid, & Ulrich,
2001; General Electric Co., 2015; Mann,
2015; Shook, 2008). This was measured

by an eight-item index, including whether
leaders clearly communicated the reason(s)
for implementing Lean, the desired
outcomes, the degree of employee invest-
ment in Lean, projects for early success and
learning, benchmarks to assess progress,
resources, team champions or sponsors,
and an explicit commitment to patient-
centered care. The response scale to each
item ranged from “strongly disagree” to
“strongly agree” with the statement. We
grouped the “agree” and “strongly agree”
responses and allocated 1 point to each of
the eight items, so the scale ranged from

0 to 8. The Cronbach alpha reliability
coeflicient for the scale was 0.81.

Daily Management System

Key to Lean implementation is the use of
the DMS, which supports the cultural trans-
formation and helps to ensure sustainability
over time (Becker et al., 2001; General
Electric Co., 2015; Mann, 2015; Taher,
Landry, & Toussaint, 2016). We developed a
nine-item index, including whether manag-
ers routinely participate in daily huddles,

go on gemba walks, use visual management
tools for tracking priorities, use analysis
tools such as scatter plots, practice A3
thinking, teach Lean methods and tools, use
standard work, use value stream mapping,
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and use PDSA cycles. Respondents were
given 1 point for each of the nine items
that were checked with a “yes,” so the scale
ranged from 0 to 9. The Cronbach alpha
reliability coefficient was 0.75.

Education and Training

Education and training in Lean phi-
losophy, principles, and tools provide the
foundation for Lean work. We measured
the degree of Lean education and train-
ing by assessing the percentage of man-
agers, nurses, and physicians that had
received training in scientific approaches
to problem-solving such as the use of
PSDA cycles. Response categories were
0, 1%-24%, 25%-49%, 50%-74%, and
75%-100%. Respondents were grouped
into the categories of 0, 1 if they were in
the 1%-24% category, 2 if in the 25%-49%
category, 3 if in the 50%-74% category;,
and 4 if in the 75%-100% category.

They were then averaged across the

three groups—managers, nurses, and
physicians—to form an average score that
could range from 0 to 4. The Cronbach
alpha reliability coefficient was 0.82.

We also measured self-reported
Lean maturity. Each hospital rated its
progress in implementing Lean as one
of four stages: (1) start-up; (2) beyond
start-up, but challenged moving forward;
(3) expanding to other units and getting
traction throughout the hospital; or
(4) mature transformational performance
improvement.

We used multivariable regressions
with a 1-year lag to assess the association
between the adoption of Lean management
by the end of 2014 and eight measures of
hospital performance measured in 2015,
including the following:

367

© 2019 Foundation of the American College of Healthcare Executives. All rights reserved.



Journal of Healthcare Management

« Financial performance. Earnings
before interest, taxes, depreciation,
and amortization (EBITDA) margin;
adjusted inpatient expense per
discharge

« Patient outcomes. Thirty-day risk
adjusted mortality index; death rate
among low-mortality diagnosis-
related groups (DRGs); 30-day
unplanned readmission rate; severity-
adjusted length of stay; percentage of
ED patients who left without being
seen

 Patient satisfaction. Hospital
Consumer Assessment of Healthcare
Providers and Systems (HCAHPS)
score

Analyses were run using the statistical
software Stata IC 15 and R Version 3.4.1.

For hospitals using Lean tools or meth-
ods, descriptive statistics were calculated
(in each type of ownership) to identify the
mean, standard deviation, and range of the
number of hospital units using Lean, the
number of tools or methods used, the DMS
activities index, the leadership Lean com-
mitment index, and the Lean training index.
The proportion of hospitals self-reporting
each level of Lean maturity was also used.

Multivariable linear regression analy-
ses were conducted to evaluate the rela-
tionship between Lean adoption by the end
of 2014 on the eight outcome variables of
interest measured in 2015, controlling for
seven organizational and market variables
that were found in previous research to be
related to both Lean adoption and out-
comes: Census division (region) in which
hospital is located, statistical area type
(e.g., metropolitan), bed size, member of a
system or network, member of the Council
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of Teaching Hospitals and Health Systems,
Herfindahl-Hirschman Index of market
concentration, and percentage of Medicaid
discharges (Shortell et al., 2018). Statistical
significance was defined at an alpha level
of 0.10 because of the exploratory nature of
this research.

Data Sources

Data for these analyses were compiled from
several sources, including the 2017 National
Survey of Lean/Transformational Perfor-
mance Improvement in Hospitals, 2015 AHA
Annual Survey, 2015 CMS Medicare Cost
Report, 2015 Hospital Compare, 2015 CMS
MedPAR (Medicare Provider Analysis and
Review) files, and the 2015 CMS Hospital
Service Area file. The national survey took
approximately 20 minutes to complete by the
chief transformation officer, chief improve-
ment officer, chief quality officer, or equiva-
lent position in each hospital. (This survey
was considered exempt by the University

of California, Berkeley Institutional Review
Board.) Table 1 lists all of the independent,
dependent, and control variables for the
regression analyses, including the variable
description, year measured, and data source.

RESULTS

A total of 1,222 hospitals completed the
national survey, for a 27.2% response rate.
Our analyses include the 1,210 hospitals
for which we have complete data.

Extent of Lean Adoption Among
Public Hospitals

Table 2 shows that 54.2% of public
hospitals responded that they were
currently engaged in any Lean compared
to 78.3% of nonprofit hospitals and
36.5% of for-profit hospitals (p = .0000).
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Lean-adopting public hospitals had been
doing Lean for an average of 4.58 years
in comparison to 5.43 years for nonprof-
its and 3.74 years for for-profit hospitals
(p =.0002). The percentages of hospitals
using Lean as their primary performance
improvement approach among for-profit,
public, and nonprofit hospitals were 47.1%,
57.9%, and 61.8%, respectively, but the
differences in those percentages were not
statistically significant.

Extent of Lean Implementation
Among Lean-Adopting Public
Hospitals

Table 2 also reveals that Lean-adopting
public hospitals implemented Lean in an
average of 11.92 out of 29 possible hospital
units, significantly lower than nonprofit
hospitals (p < .05). Lean-adopting public
hospitals used Lean most frequently in the
ED (83.3%), operating room (78.5%), and
medical/surgical nursing units (77.6%).
Public hospitals on average used 4.35 out
of 9 potential Lean tools or methods, also
lower than nonprofit hospitals (p <.05).
Public hospitals on average scored 1.80 out
of a maximum of 4.0 on the Lean train-
ing index, and 4.81 out of a maximum of
8.0 on the leadership Lean commitment
index, significantly lower than the aver-
age scores for nonprofit and for-profit
hospitals (p < .05). Public hospitals had an
average score of 4.98 out of a maximum of
8.0 on the Lean DMS index, significantly
lower than the average score for nonprofit
hospitals. The most common Lean DMS
activities used were daily huddles (84.4%),
PDSA cycles (75.0%), visual management
(65.7%), and use of standard work (65.5%).
Although public hospitals did not dif-

fer significantly from for-profit hospitals
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on our measures of Lean implementation
(with the exception of the Lean Leadership
Commitment Index), the differences in the
average scores for each of these measures
was in the direction predicted. Finally,
public hospitals were more likely than non-
profit and for-profit hospitals to self-report
that they are in the new start-up stage, and
less likely to report that they have become
a mature transformational performance
improvement hospital (p <.05).

Associations Between Lean Adoption
by 2014 and 2015 Measures of
Hospital Financial Performance,
Patient Outcomes, and Patient
Satisfaction

Table 3 shows the data for our control and
dependent variables for public hospitals
grouped by whether they adopted Lean

by 2014. All of our control variables are
associated with Lean adoption by 2014

at p < .05 significance level, justifying
their inclusion in our regression analyses.
Of the dependent variables, the simple
bivariate measure of association with Lean
adoption by 2014 is significant only for
EBITDA margin (p <.05) and severity
adjusted length of stay (p < .05). The
results of the regression runs assessing the
relationships between Lean adoption prior
to the end of 2014 and the eight financial
performance, patient outcome, and
satisfaction indicators measured in 2015
are summarized in Table 4. Controlling
for organization and market variables,
only the positive association with EBITDA
margin (b = 0.0420, p = .020) and the
negative association with percentage of
patients leaving the ED without being
seen (b =-0.610, p = .068) were statisti-
cally significant. (Full regression results
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TABLE 4

Regression Results: Implemented Any Lean by 2014 and Financial, Patient Outcome,
and Patient Satisfaction Measures, Controlling for Organizational and Market Variables

b for
Independent
Sample Variable:
Size for the Started Lean
Regression by Endof  Significance
Dependent Variable Analysis® 2014 of b
EBITDA margin 250 0.042 <0.05
Adjusted inpatient expense per discharge 126 -730 NS
Severity-adjusted length of stay 254 -0.191 NS
Percentage of patients who left ED without being seen 138 -0.610 <0.10
30-day risk adjusted mortality index 74 0.158 NS
Death rate in low-mortality DRGs 184 1.11 NS
30-day unplanned readmission rate 227 -0.102 NS
HCAHPS score 205 1.12 NS

Note. DRG = diagnosis-related group; EBITDA = earnings before interest, taxes, depreciation, and amortization;
HCAHPS = Hospital Consumer Assessment of Healthcare Providers and Systems; NS = not significant.

*Sample size varies because of missing data.

are provided as Appendix A to this article,
published online as Supplemental Digital
Content at http://links.lww.com/JHM/A35).

DISCUSSION AND IMPLICATIONS

The majority of U.S. public hospitals have
adopted some form of Lean. In compar-
ing the rate of Lean adoption for public
hospitals with the rates of for-profit and
nonprofit hospitals, our first hypothesis
receives partial support. As predicted, pub-
lic hospitals have a lower rate of adoption
than nonprofit hospitals, but contrary to
our prediction, they have a higher adop-
tion rate than for-profit hospitals. We also
found that the mean length of time public
hospitals have been doing Lean also falls
between the means for nonprofit and
for-profit hospital groups. One possible
explanation for these unexpected findings
is that for-profit hospitals may tend to have
stronger “hierarchical” and “command and
control” dimensions to their organizational

www.ache.org/journals

cultures that must be changed to be more
accepting of Lean, which emphasizes
employee empowerment and decentralized
decision-making.

We explored whether Lean-adopting
hospitals tend to use Lean in conjunction
with other performance improvement
initiatives. In analyses not shown here,
we found that substantial proportions of
Lean-adopting hospitals also used other
performance improvement approaches,
including benchmarking (88%), Focus
PDCA (Plan Do Check Act) (59%),
high-reliability organization (52%), and
the Model for Improvement (35%). In
fact, the percentage of Lean-adopting public
hospitals that used each of these additional
performance improvement approaches was
higher than the corresponding percentage
for nonadopting public hospitals, which
suggests that Lean-adopting public hospitals
may share cultural beliefs, leadership, and
other characteristics that support multiple
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and multifaceted performance improve-
ment initiatives.

Hypothesis 2, which predicts lower
extent of Lean implementation in public
hospitals than either nonprofit or for-profit
hospitals, is supported across multiple
measures. The average score on the Lean
Leadership Commitment Index for public
hospitals is lower than the score for either
nonprofit or for-profit hospitals. Also, on
the self-reported Lean maturity measure,
public hospitals are more likely than non-
profit or for-profit hospitals to report that
they are in the “new start-up” stage and less
likely to report they “have become a mature
transformational performance improve-
ment hospital” With respect to the number
of hospital units using Lean, number of
Lean tools and methods used, and the num-
ber of Lean DMS activities routinely used,
the scores for public hospitals are signifi-
cantly lower than for nonprofit hospitals.
With respect to for-profit hospitals, the
public hospital scores on these measures
are lower, as predicted, but do not achieve
statistical significance, probably due to
the relatively small sample of for-profit
hospitals.

These results show that Lean-adopting
public hospitals fall well short of full
implementation of Lean and lag behind
nonprofit hospitals, and possibly for-profit
hospitals as well. It appears that although
for-profit hospitals are less likely than pub-
lic hospitals to adopt Lean, those that do
adopt Lean have the resources and capabil-
ities to implement Lean more extensively
than public hospitals. The challenges public
hospitals experience in implementing
Lean may be the result of relatively fewer
resources to invest in expanding Lean
and other contextual factors such as the
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extent of experience with quality improve-
ment, the capabilities of the information
infrastructure, and the abilities of human
resources departments to recruit and
develop staft with skills to support Lean
management.

Our results provide partial support for
our third hypothesis, which reveals that
among public hospitals, adoption of Lean
by 2014 was favorably associated with 2015
measures of financial performance, patient
outcomes, and patient satisfaction. Based on
multivariable linear regression models for
each of the eight dependent variables, con-
trolling for market, regional, and organiza-
tional characteristics, Lean adoption by 2014
was significantly associated with two of four
measures of hospital efficiency: an increase
in EBITDA margin and reduction in the
percentage of patients who left the ED with-
out being seen. These results are consistent
with the findings of a small number of Lean
evaluation studies, which indicates that Lean
has reduced hospital costs and decreased
ED left-without-being-seen rates (Holden,
2011; Moraros et al., 2016). By means of
eliminating steps that do not add value and
standardization of care processes, Lean may
be reducing unnecessary hospital spending
and increasing ED process efficiency, thus
increasing the number of ED patients who
can be seen by a doctor.

While two of four efficiency metrics
were significantly associated with Lean
adoption, no statistically significant associa-
tions were found across the patient outcome
and patient satisfaction measures. It is
possible that the primary interest in Lean
implementation at public hospitals has been
on improving efficiency, with lesser atten-
tion given to improving patient outcomes.
Also, improving patient outcomes is likely
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to be more challenging than improving
financial performance because patient
outcomes are linked to complex care pro-
cesses, hard-to-change clinical cultures, and
care provided by multiple caregivers across
the continuum of care. The lack of patient
engagement in Lean transformation work
may also be hindering efforts to improve
patient outcomes. Previous research has
shown that although Lean performance
improvement efforts frequently focus on
patients and patient care pathways

(Crema & Verbano, 2017), typically there
is little patient input into care redesign
(Glasgow et al., 2010; Holden, 2011).

Study Limitations
Our study had several limitations.
Although the 27% response rate to the
national survey is slightly above that of
most AHA special topic hospital surveys
(P. Kralovec, personal communication,
February 4, 2017), it raises concern that
there may be a response bias in our study
sample. In analyses not shown here, we
did find relatively small but statistically
significant differences between responding
and nonresponding hospitals by owner-
ship, bed size, teaching status, and region.
Although our analyses controlled for the
possible confounding effects of these and
other organizational and market character-
istics, there might be unobserved orga-
nizational or market characteristics that
influence both the adoption of Lean and
the observed outcomes limiting our ability
to claim that the relationship is causal.
Unfortunately, we were not able to
assess the effects of different types of
organizational changes that hospital lead-
ers made in implementing Lean in their
organizations prior to the end of 2014. The

www.ache.org/journals

implementation of organizational changes
to streamline and improve key work
processes may take a number of years.
Although we investigated the relationship
between hospital performance and the
number of years that Lean had been imple-
mented (analyses not shown), the results
were not significant, suggesting that in at
least some cases Lean implementation over
time does not progress linearly.

Future research using longer lag
times between Lean implementation and
performance assessment and interviews,
observations, and related qualitative meth-
ods are needed to address these issues. The
findings, of course, are restricted to the
public hospital sector of healthcare and do
not address the ambulatory/primary care
or post-acute care sectors. Future research
should address the Lean implementation—
performance relationship in these sectors.

CONCLUSION

This research reported here provides the
first in-depth analysis of Lean in U.S. public
hospitals. The findings provide public hospital
leaders and policymakers with improved
data to benchmark Lean implementation
and explore opportunities for improve-
ment. Further research regarding Lean is
needed in public and safety-net hospital
settings. Quantitative, large-sample studies
using longitudinal designs in combina-

tion with case studies of individual public
hospitals undergoing Lean transformation
could identify factors that would help public
hospitals more effectively use their limited
resources for performance improvement.
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PRACTITIONER APPLICATION:
Lean Management and U.S. Public Hospital Performance:
Results From a National Survey

Tracy Comer, FACHE, senior analyst, Kennell & Associates, Falls Church, Virginia

o, Rundall, Shortell, and Blodgett have faced the challenge of determining if
implementation of Lean practices makes a significant impact on hospital finances,
national health outcome, and patient satisfaction data. They developed scoring
mechanisms to measure the level and reach of implementation, including key areas that
affect the success of Lean practices at a hospital such as leadership commitment to Lean
and staff understanding of Lean principles.
The authors noted that some hospitals might use other performance improvement
techniques along with Lean practices, which would indicate that they are committed
to improving operations. Even though implementing various performance initiatives
complicated the determination of how much Lean implementation itself leads to any
improvement, the process improvement techniques that hospitals reported using—
including Lean practices—involve similar core steps. Lean or not, these techniques assess
the ways in which a process can be adjusted to measure and maintain the improvement.
Po et al. hypothesized that Lean implementation results in better financial perfor-
mance, patient outcomes, and patient satisfaction. Emergency departments (EDs) showed
the greatest extent of Lean adoption. This is understandable, as increasingly efficient
triage, treatment, and discharge processes lead to more patients being seen and more
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