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Examining the Relationship Between the Lean
Management System and Quality Improvement
Care Management Processes
Aaron A. Tierney, BA; Stephen M. Shortell, PhD, MPH, MBA; Thomas G. Rundall, PhD;
Janet C. Blodgett, MSc; Elina Reponen, MD, PhD

Background and Objectives: The United States has an underperforming health care system on both cost and quality
criteria in comparison with other developed countries. One approach to improving system performance on both cost
and quality is to use the Lean Management System based on the Shingo principles originally developed by Toyota
in Japan. Our objective was to examine the association between hospital use of the Lean Management System and
evidence-based or recommended quality improvement care management processes. Methods: A cross-sectional
analysis of data from 223 hospitals that responded to both the 2017 National Survey of Healthcare Organizations
and Systems and the 2017 National Survey of Lean/Transformational Performance Improvement in Hospitals was
conducted. Results: Controlling for hospital organizational and market characteristics, the number of years using
Lean was positively associated with use of electronic health record–based decision support, use of quality-focused
information management, use of evidence-based guidelines, and support for care transitions at the P < .05 level.
The degree of education and training in Lean methods and processes was also positively associated (P < .05) with
greater support for care transitions. The number of years using Lean was marginally associated with screening for
clinical conditions at the P < .10 level. There was an unexpected negative association between education and training
scores and screening for clinical conditions. Conclusions: Greater experience in using the Lean Management System
is positively associated with several evidence-based and/or recommended quality improvement care management
processes.

Key words: care management processes, hospital performance improvement, Lean management, organization
and administration, quality of care

T he United States has an underperforming health
care system on both cost and quality criteria in

comparison with other developed countries.1 Waste,
inefficiency, and a lack of reliability in the systems that
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deliver care are factors that could be contributing to
this low performance.2,3 There are no “silver bullets” or
easy solutions to mitigate these concerns. From an or-
ganizational and management perspective, however, a
potentially promising approach is to use the Lean Man-
agement System (LMS) based on the Shingo principles
originally developed by Toyota in Japan to help increase
quality and efficiency, contain costs, and offer a com-
prehensive approach for improvement.4 The LMS is de-
fined as an overall management/operating system that
uses a continuous improvement culture that empowers
frontline workers (nurses, physicians, and support staff)
to solve problems and eliminate waste by standardizing
work to improve the value of care delivered to patients.5

Among the specific tools and processes used are A3
structured problem-solving, daily huddles, rapid PDSA
(plan-do-study-act) quality improvement cycles, visual
management, and improvement events (Kaizen).6 Lean
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thinking encourages the minimization of waste, in-
crease of accountability and transparency, and a con-
stant drive toward enhancing quality.7-9 Lean has been
shown to have positive effects in specific health care
settings such as the emergency department, intensive
care unit, and operating room.10-13 Also, previous re-
search has found a positive association between Lean
adoption and self-reported hospital-wide quality and ef-
ficiency improvements, as well as with objective effi-
ciency measures such as lower Medicare spending per
beneficiary, length of stay, and patient wait times.14-17

Largely missing from the current literature, however,
is examination of the extent of Lean implementation
or the maturity of the management system’s asso-
ciations with important outcomes.18-23 Recent studies
have shown that despite short-term adoption, many at-
tempts at creating a LMS result in transformational fail-
ure. Lean adoption takes time to bear fruit, and the im-
pacts may not be immediate.5,24 Since it is known that
the extent of implementation of Lean practices among
adopting health care organizations varies greatly, we
focus on assessing the extent of Lean implementa-
tion and intermediate actions that hospitals may take
to improve performance. Specifically, we suggest that
the extent of implementation of the LMS is more
likely to be associated with the use of quality improve-
ment care management processes to improve hos-
pital performance.25 We explore the associations be-
tween Lean management and the use of 9 care de-
livery and payment reforms developed by Fisher and
colleagues.26 Our overall hypothesis is that the greater
the extent to which the LMS is implemented, the
greater will be the scores on 9 selected quality im-
provement care management processes.

METHODS

We capitalized on data from 2 surveys of US hospitals:
the 2017 National Survey of Healthcare Organizations
and Systems (NSHOS) and the 2017 National Survey
of Lean/Transformational Performance Improvement in
Hospitals (NSL). The NSHOS is a national survey fo-
cused on adoption of various innovations in care deliv-
ery and was conducted by the Dartmouth Institute, UC
Berkeley School of Public Health, Harvard University,
and the High Value, High Quality Collaborative funded
by the Agency for Healthcare Research and Quality. The
survey used a stratified-cluster sampling design across
US health systems, hospitals, and practices and col-
lected responses from a total of 693 hospitals.27 The
NSL is a national survey of 4500 US general acute
and pediatric medical/surgical hospitals (a total of 1222
hospitals completed the survey). It was fielded by the
Survey Data Center of the American Hospital Asso-
ciation and focused on the extent to which hospitals
had adopted transformational performance improve-
ment approaches such as Lean, Lean plus Six Sigma,
or Robust Process Improvement.5

We were able to identify 223 hospitals that re-
sponded to both surveys and to link the responses. Of
the 223 hospitals, 183 (78.5%) were employing some

form of Lean versus 43 (21.5%) that were not. A sum-
mary of how the 223 hospitals in our sample differed
from other hospitals that did not respond to both sur-
veys (n = 4223) is included in Table 1. We found that
the hospitals that completed both surveys were more
likely to be: not-for-profit rather than investor-owned or
public; a member of a system or a network; a member
of the Council of Teaching Hospitals of the Associa-
tion of American Medical Colleges (COTH); and to be a
larger hospital as measured by the number of hospital
beds.

Building on existing research, we drew on 9 sum-
mary scales created from NSHOS data that focused on
domains of evidence-based and recommended prac-
tices (see Supplemental Digital Content Appendix,
available at: http://links.lww.com/QMH/A52, for de-
scription of items included in each scale).27 These
scales include the following: (1) care of complex, high-
need patients; (2) participation in quality-focused pay-
ment programs; (3) screening for clinical conditions; (4)
screening for social needs; (5) use of evidence-based
guidelines; (6) use of electronic health record (EHR)–
based decision support; (7) use of patient engagement
strategies; (8) use of quality-focused information man-
agement; and (9) support for care transitions. Scores
generated for each scale were standardized, preserv-
ing the same mean and spread as the raw scores.

The extent of Lean implementation was measured
by (1) the number of years the hospital had been using
Lean, (2) an index of the number of daily management
activities (out of a total of 9), and (3) an index that rep-
resents the average percentage of management staff,
nurses, and doctors who have undergone education
and training in Lean methods and processes (ranging
from 0 to 4). To calculate the education and training in-
dex, categorical responses to survey questions about
the extent of training for managers, nurses, and doc-
tors were assigned the following values: “0%” = 0;
“1%-24%” = 1; “25%-49%” = 2; “50%-74%” = 3;
“75%-100%” = 4. The values were averaged across
the 3 job categories (managers, nurses, and doctors),
forming an average score that could range from 0 to
4. Further details of each scale are included in the
Supplemental Digital Content Appendix (available at:
http://links.lww.com/QMH/A52).

Regression models used probability weights to ac-
count for the NSHOS sampling design using the R sur-
vey package.28 We controlled for (1) hospital owner-
ship (public, not-for-profit, investor-owned), (2) location,
(3) system or network membership, (4) membership in
the COTH, and (5) hospital bed size in each regression.
Location was categorized according to each core-based
statistical area type as defined by the Office of Manage-
ment and Budget (OMB)—metropolitan, micropolitan,
and rural. Hospital bed size was tiered into 3 categories:
1-99, 100-399, or 400 or more beds. All control variables
were coded as categorical variables and are described
in the Supplemental Digital Content Appendix (avail-
able at: http://links.lww.com/QMH/A52). We controlled
for these measures because hospitals that are mem-
bers of the COTH have greater teaching capability to
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Table 1. Hospital Demographics (2017 NSHOS and NSL Surveys)

Hospitals That Completed
Both Surveys (N = 233), n (%)

Other US Hospitals
(N = 4223), n (%) P Value Overall

Hospital ownership <.001

Investor-owned 8 (3.43) 694 (16.4)

Not-for-profit 179 (76.8) 2611 (61.8)

Public 46 (19.7) 918 (21.7)

Member of a system or network? .001

No 26 (11.6) 797 (20.8)

Yes 199 (88.4) 3033 (79.2)

Core-based statistical area type (OMB definition) .122

Metropolitan 149 (63.9) 2464 (58.3)

Micropolitan 40 (17.2) 718 (17.0)

Rural 44 (18.9) 1041 (24.7)

Member of the COTH <.001

No 200 (85.8) 4009 (94.9)

Yes 33 (14.2) 214 (5.07)

Total hospital beds (3-level) <.001

1-99 beds 94 (40.3) 2143 (50.7)

100-399 beds 88 (37.8) 1668 (39.5)

≥400 beds 51 (21.9) 412 (9.76)

Abbreviations: COTH, Council of Teaching Hospitals of the Association of American Medical Colleges; NSHOS, National Survey of Healthcare Organizations and Systems; NSL, National
Survey of Lean/Transformational Performance Improvement in Hospitals; OMB, Office of Management and Budget.

implement Lean. Hospitals that belong to a system or
network, are not-for-profit or investor-owned rather than
public, are located in metropolitan and micropolitan ar-
eas, and/or are larger in size may generate more re-
sources or have more advanced infrastructure. Hence,
these characteristics may increase the likelihood of im-
plementing evidence-based or recommended practices
aside from any effect of implementing Lean. All analy-
ses were conducted using RStudio, version 1.2.1335.28

RESULTS

Table 2 summarizes our main findings (see Supple-
mental Digital Content Appendix, available at: http:
//links.lww.com/QMH/A52, for full details of each re-
gression). We found that the number of years practic-
ing Lean was positively associated with use of EHR-
based decision support (β = .011, P = .045), use of
quality-focused information management (β = .010,
P = .045), use of evidence-based guidelines (P = .011,
P = .054), and support for care transitions (P = .008, P =
.030). We also found a marginally positive association
between number of years using Lean and screening
for clinical conditions (β = .009, P = .087). There was
also a positive association between the level of educa-
tion and training in Lean methods and processes and
support for care transitions (β = .046, P = .027). How-
ever, education and training in Lean methods was neg-
atively associated with screening for clinical conditions

(β = −.073, P = .006). There were no associations
with the daily management system index. In analyses
not presented here, we found significant negative asso-
ciations between being a publicly owned hospital and
4 of the quality domains—care of complex, high-need
patients; participation in quality-focused payment re-
forms; use of evidence-based guidelines; and support
for care transitions.

DISCUSSION

Our findings indicate positive but relatively small ef-
fect size associations of number of years employing
Lean management with use of EHR-based decision
support, use of quality-focused information manage-
ment, use of evidence-based guidelines, and support
for care transitions. We also found a marginally sig-
nificant positive association with screening for clinical
conditions among participants. It is unclear whether
these changes are easier to undertake when adopting
Lean or whether these improvements are adopted first
for other reasons. Improved use of quality-focused in-
formation management and evidence-based guidelines
could be preliminary steps in Lean adoption and subse-
quent use. However, we believe that due to their com-
plexity, increased use of EHR-based decision support
and support for care transitions are more likely to be
signs of a more advanced and mature Lean system or
an indicator that hospitals that adopt Lean have more
advanced infrastructures prior to adoption. This may

Copyright © 2021 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
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also be true for the ability to screen for a wide variety
of clinical conditions. Further research is needed to as-
sess the order in which these innovations are adopted
in the process of implementing the LMS.

The findings in this article extend current research on
Lean and performance improvement by showing that
greater experience in implementing Lean is associated
with some important evidence-based or recommended
quality improvement processes. This is consistent with
existing literature that suggests that while adopting
Lean is a great first step toward quality improvement,
the benefits of Lean may only be realized with time.5,25

Our work is unique in that it presents measurement
beyond adoption and tests this assumption. The lack of
association with the daily management system index
suggests that it is the overall experience in implement-
ing Lean rather than any specific component part that
may be key to improving the delivery of care.

The aforementioned findings should be considered
within the context of some limitations. Hospitals that
responded to both surveys differed from those that did
not on several organizational characteristics. Although
we controlled for these in the analysis, there are likely
other factors that influence hospital response to sur-
veys. The relatively small sample size (n = 223) may
have restricted our ability to detect associations. The
unexpected inverse relationship between Lean educa-
tion and training and screening for clinical conditions
may be due, in part, to our inability to measure the
actual degree of Lean training that physicians, nurses,
and staff received. The findings are based on cross-
sectional data, barring causal inference. It may be that
hospitals already engaged in quality improvement pro-
cesses are more likely to adopt the LMS than the re-
verse. Finally, there may be other more relevant mea-
sures of implementation than those used here. In sen-
sitivity analysis, we examined additional measures of
Lean implementation including a Lean leadership com-
mitment index, a self-reported maturity index, and a
measure of the number of units using Lean but did not
include them in the final model due to high correlations
(0.46-0.50, P < .05) with the daily management system
index.

CONCLUSION

There is continued pressure for hospitals to improve
quality and patient safety while constraining the rate of
growth in costs. This is further amplified by the impact
of the COVID-19 pandemic. Our findings suggest that
it will take time to put into place such a comprehensive
overall management system before fundamental
changes in the spread of evidence-based guidelines,
use of EHR decision support systems, targeted
actionable information feedback, care transitions man-
agement support, and related quality improvement
processes are realized. In turn, the impact of these
changes on such hospital-wide performance measures
as overall costs per discharge, risk-adjusted mortality,
or patient safety may take even longer. Further research
may identify ways that clinical and managerial leaders

may accelerate performance improvement through
advancing such value-based care and mechanisms by
which policy makers might encourage performance
improvement through payment and accountability
reforms.
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