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Abstract
It is not known how often lean tools and implementation determinants frameworks or checklists are used concurrently
in health care quality improvement activities. The authors systematically reviewed the literature for studies that used
a lean tool along with an implementation science determinants framework (January 1999 through August 2018). Seven
studies (8 publications) were identified, inclusive of 2 protocols and 6 research articles across multiple continents.
All included studies used the consolidated framework for implementation research as their implementation science
determinants framework. Lean tools included in more than 1 publication were process mapping (4 publications),
process redesign (3 publications), and 5S standardization (2 publications). Only 1 study proposed using a lean tool
concurrently with an implementation science determinants framework in the design and execution of the QI project.
Few published studies utilize both an implementation science determinants framework or checklist and 1 or more lean
tool in their study design.
Keywords
lean, implementation science, quality improvement
Health care providers and systems are continually striving to improve care delivery through quality improvement (QI). Frequently, frontline health care workers or
their managers identify gaps in care delivery and use a
variety of approaches to close those gaps and improve
care. Sometimes these are small improvements, such as
reorganizing the layout of a supply room. Other times,
this involves a large-scale intervention, such as reorganizing the care coordination of antithrombotic medications before a surgical procedure. Too often, these
large-scale QI interventions do not achieve their goal.1,2
Many health systems have invested in performance or
QI coaches to facilitate the use of lean thinking and other
health systems engineering methods in order to more successfully engage workers in QI efforts. Although many
different definitions of lean in health care exist, they all
involve the engagement of frontline staff to describe and
optimize their work processes through the use of select
tools and strategies (eg, process or value stream mapping,
root cause analysis, countermeasures run in Plan-DoStudy-Act [PDSA] cycle experiments).3-5
At the same time, some larger health systems, including the United States Veterans Health Administration

(VA), and the National Institutes of Health, have invested
in implementation science research as a means to improve
the uptake of evidence-based care.6 Implementation science has been described as the “scientific study of methods to promote the systematic uptake of research findings
and other evidence-based practice into routine practice,
and hence to improve the quality and effectiveness in
health services.”7 Although the field of implementation
science is inherently broad as it relates to research activities, many frontline implementation practitioners use specific implementation tools to guide how they engage in
care change activities. Specifically, QI teams use checklists of implementation determinants to assess for expected
implementation barriers and to identify strategies intended
to overcome the expected barriers. Commonly, these
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checklists are derived from the Consolidated Framework
for Implementation Research (CFIR), the Theoretical
Domains Framework, the Tailored Implementation for
Chronic Diseases (TICD) checklist, and the Technology
Acceptance Model.8-11
Although both lean and implementation science aim to
improve quality of care, it is not clear whether tools from
these 2 fields have frequently been integrated for specific
QI or clinical studies. This is particularly true given that
they have different traditions within health care. Lean
approaches have largely been adapted from manufacturing
as a method to improve reliability and reduce waste. In so
doing, they emphasize deep understanding of processes
and methods to improve reliability and efficiency with less
of an emphasis on the individual- and organizational-level
behavior theories. On the other hand, implementation science has its roots in health care, sociology, and organizational research. Its primary goal is to facilitate the use of
evidence-based practices through targeted interventions at
the individual and system levels but without as much
emphasis on reliability and efficiency measures.
From a lean perspective, using implementation science determinants checklists may facilitate a robust and
thorough assessment of potential barriers and facilitators
beyond what is typically done when using a “lean healthcare approach.” On the other hand, improvement staff
using checklists from implementation science might benefit from incorporating specific lean tools and strategies
to develop a more comprehensive understanding and
documentation of processes wherein an evidence-based
practice is meant to be performed.
The purpose of this scoping review12 is to summarize
the literature on published QI studies that have combined
the use of lean thinking and implementation science
determinants checklists to guide QI efforts.

Methods
Search Strategy
With the help of a research librarian (MLC), the research
team systematically conducted a review of the relevant
literature using the PubMed, EMBASE, and Scopus databases (Figure 1). To identify published literature that used
lean methods, the team created and selected a broad list of
problem-solving tools and strategies often associated
with lean thinking to represent lean activities. Similarly, 4
consolidated implementation science determinants
checklists were selected to identify researchers and studies using robust implementation determinants tools.
These 4 checklists were selected because they represent
either consolidation of many other smaller frameworks
and/or they included comprehensive lists of determinants
for implementation success. Searches of each database
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included combined keywords from a lean thinking process and an implementation science determinants checklist (see Supplementary Appendix). The lean thinking
keywords also were used in an advanced search of the
journals Implementation Science and BMJ Quality and
Safety. In addition, a hand search was conducted prior to
the search through Google Scholar to identify sentinel
articles used to validate the search. Finally, an updated
search was conducted to include any studies published
during the analysis period, and a cited reference search
was conducted on papers selected for inclusion. The
search included both peer-reviewed and non–peerreviewed literature.

Criteria for Selection
Studies eligible for inclusion consisted of QI studies that
combined the use of lean tools for QI and implementation
science determinants checklists to identify potential barriers to implementation intervention success. All available study designs were included—both qualitative and
quantitative and mixed methods, including randomized
controlled trial, non-randomized trial, observational
study, cohort study, case-control study, cross-sectional
study, focus groups, and structured individual interview
studies published from January 1999 to August 2018.
Articles were excluded that were not based on health care
QI studies and did not include the specific key lean thinking search terms in conjunction with an implementation
science determinants framework. Articles that discussed
a lean thinking keyword as well as an implementation
process or implementation science were excluded if they
did not explicitly discuss one of the implementation science determinants frameworks or theories in the search.
Titles and abstracts of papers were screened by 1 team
member (TS) to decide if the full text should be reviewed.
Any uncertainty regarding inclusion of a report was discussed between 2 team members (TS and GDB) and
resolved through consensus.

Data Abstraction and Synthesis
Data from all studies were independently extracted by 2
team members (TS and GDB) to include the following:
••
••
••
••
••
••

Title
Publication year
Publication journal
Authors
Abstract
Specific elements from lean thinking that were utilized in the QI project
•• Specific elements from implementation science
that were utilized in the QI project
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Figure 1. PRISMA flowchart for study inclusion.

•• Qualitative description of how the lean and implementation science methods were integrated
•• Location of study (country)
•• Funding source (federal, industry, unknown, other)
•• Identifiable study limitations
On completion of data extraction, researchers met in person to review any discrepancies between the independent
extractions through discussion.
The plan for the scoping review was registered in
PROSPERO, an international prospective register of systematic reviews (CRD42018096595). Because of the relatively small number of papers, the research team amended

the Prospero protocol approach of evaluating the effectiveness of study designs integrating lean tools and implementation science determinants checklists as compared to
studies that only used 1 method. Instead, the team
described how and in what settings the study designs utilized the 2 methodologies together.

Quality Assessment Tool
Given that most included studies were at least partially
qualitative in nature, the research team assessed the study
quality using the RATS (Relevance, Appropriateness,
Transparency and Soundness) grid for writing and reading
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the studies.13 Each item was scored from 0 to 2 depending
on the presence of the particular item in the article: 0
(absence of description), 1 (partial description), and 2
(complete description).14 The table used for scoring purposes can be found in the Supplementary Appendix. Two
articles consisted of research protocols that had not yet
reported on findings, and therefore, some of the items in
the RATS tool could not be applied to assess the quality of
these articles.15,16 Additionally, 1 article17 is a conference
proceeding and 1 article18 is an executive summary instead
of a journal publication and therefore yielded a lower
quality score based on the RATS assessment tool. Studies
were assessed for quality independently by 2 researchers
(TS and GDB), and any disagreements were resolved
through discussion during an in-person meeting.

Results
Included Studies
A total of 191 articles were identified by searching for
key search terms from both lean thinking and implementation science on PubMed, Scopus, and EMBASE databases; a hand search; and a cited reference search.
Following abstract and full text review, 8 studies fit the
inclusion criteria. Of those 8 studies, 6 were reports of
research study results17-22 and 2 were protocols for studies.15,16 Two publications were from the same study,19,20
leaving 7 distinct studies included.
All the included studies were published after 2013; 5
were conducted in the United States,17-20,22 2 took place in
Africa,15,21 and 1 in Asia.16

Specific Lean Tools and Implementation
Science Determinants Checklists Included
Table 1 provides an overview of the 8 studies and their
inclusion of various lean thinking tools and implementation science determinants frameworks or checklists. All
included studies used CFIR, or a modified version,23 as the
implementation science determinants checklist. Four of the
papers (3 total studies) used process mapping as one of
their key lean thinking elements15,16,19,21; 3 papers used
some form of flow or process redesign18-20; 2 papers used
5S standardization18,19; 1 paper used continuous QI21; and
1 paper used lean principles to guide the work.22 With
regard to continuous QI, Gimbel et al21 used “planning,
engagement, execution, and reflection phases” to allow the
research teams to “consider their findings from systems
analysis tools (e.g. flow mapping and cascade analysis),
brainstorm solutions, and encourage continual use of the
tools for benchmarking ongoing process improvement”
(p. 112). Daaleman et al22 sought to “maintain fidelity to
the following lean principles: (1) patients and clinical
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stakeholders define the standards of service provided; (2)
the improvement processes seek to minimize waste; (3) the
people who do the work know best how to improve the
work; (4) leadership facilitates the development and measurement of outcome measures with staff and patients; and
(5) management empowers frontline staff to take ownership of the improvement processes” (p. 112)22

Concurrent Use of Lean and Implementation
Science in Study Design
Only 1 study (a protocol paper) proposed utilizing a lean
tool concurrently with an implementation science determinants checklist in the design and execution of the QI
project.16 Means et al16 published a research protocol for
a series of randomized controlled trials investigating the
feasibility of interrupting transmission of soil-transmitted
helminths in Benin, Malawi, and India. In their study
design, researchers proposed using CFIR to identify barriers to implementation, to help understand why the intervention may have varying levels of effectiveness across
different settings, and to identify opportunities to optimize the intervention moving forward. In addition, they
proposed utilizing process mapping to identify the flow
of inputs that are required to create optimal outputs and
identify key differences between planned and actualized
activities.

Sequential Use of Implementation Science to
Evaluate a Lean Intervention
Contrastingly, all the other studies utilized a lean tool to
identify and guide QI activities. Subsequently, they used
CFIR to evaluate the relative success of that implementation and identify determinants of implementation success. In one study, Gimbel et al21 utilized CFIR to assess
the implementation of a “Systems Analysis and
Improvement Approach,” which was designed around
systems engineering theory and comprised process mapping and continuous QI, across 6 health facilities throughout sub-Saharan Africa for prevention of mother to child
transmission of the human immunodeficiency virus.
Specifically, they performed focus group interviews at
high- and low-performing sites using CFIR-guided questions to assess which aspects of lean facilitated implementation. Two years earlier, Sherr et al15 had published
a protocol for this same study, which detailed the study
design, objectives, and aims.
Hung et al19 conducted a case study of 113 physicians
using lean to redesign primary care delivery. The lean
tools incorporated consisted of 5S, flow redesign, and
process mapping. However, the care redesign was rolled
out in phases, starting with a pilot phase at 1 clinic and
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Africa

Systems engineering,
process flow
mapping,
continuous quality
improvement
United States Lean redesign, 5S
standardization

United States Redesign of clinical
operations (flow
redesign), 5S
technique, process
mapping
United States Lean-based primary
care redesigns

Gimbel et al, 201621

Hung et al, 201719

CFIR

Abbreviation: CFIR, Consolidated Framework for Implementation Research.27

Process mapping

Means et al, 201816

Asia

CFIR

CFIR

CFIR

CFIR

CFIR

CFIR

CFIR

Implementation Science
Determinants Checklist

Daaleman et al, 201822 United States Continuous quality
improvement

Ashok et al, 201820

Hung, 201618

United States Lean Enterprise
Transformation

Miech et al, 201517

Systems engineering,
process mapping,
continuous quality
improvement

Africa

Sherr et al, 201415

Specific Elements
from Lean

Location of
Study

Study

Table 1. Scoping Review Summary Table.

Integrated CFIR into a new process redesign framework that
is directed at quality improvement/lean work. Then applied
this framework for analysis of a case study and 113 qualitative
interviews
Team largely used lean principles to redesign a primary care clinic.
During the process, they collected process data and survey data
to align with CFIR domains for analysis
Protocol paper to use CFIR to understand barriers to
implementation. Separately, will use process mapping to identify
differences between planned and actualized activities

Used a modified version of CFIR to evaluate the sustainability of
lean redesigns as an organization-wide initiative in an ambulatory
care setting
After using lean to redesign primary care delivery, CFIR constructs
were used to analyze how well the implementation occurred,
what aspects were more useful, and what barriers remained

Proposal for a longitudinal cluster randomized trial design using
systems engineering value stream mapping, system engineering,
and continuous quality improvement to aid in an intervention to
prevent mother to child HIV transmission. The implementation
of the intervention will then be analyzed using CFIR
In a mixed methods study, researchers evaluated a Lean
Healthcare Enterprise Deployment at 7 pilot Veterans Affairs
medical centers using CFIR
Performed focus group and interviews at high- and low-performing
sites using CFIR-guided questions to assess which aspects of lean
facilitated implementation. Analyzed transcripts using CFIR codes

Integration Summary

31

25

17

33

11

27

11

26

Quality Indicator
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then scaling over 2 subsequent phases. The pilot phase
sites were more engaged in using lean tools to redesign
care to meet their objectives, whereas physicians from the
scaling phases expressed less engagement with the redesign because of constraints around the ability to adapt to
their local clinic context. It is not further specified which
physicians used which lean tools during each of the
phases. The study then used a modified version of CFIR
(CFIR-PR)23 to analyze how well the implementation
occurred, acceptance of the redesign process, what
aspects were most useful, and what barriers remained.
Ashok et al20 expanded the CFIR-PR, creating a new process redesign framework to evaluate the same case study
conducted by Hung et al. In a different study at an academic primary care facility, lean tools and strategies
(continuous improvement) were implemented to redesign
a primary care clinic. During this process, researchers
collected process data and survey data and used CFIR as
an evaluation tool to assess the success of the redesign.22
In a similar setting, Hung18 also reported findings
regarding a lean redesign effort that took place in an
ambulatory care system. This mixed methods executive
summary utilized the modified CFIR-PR framework to
analyze the contextual factors and processes affecting the
scaling and sustainability of lean redesigns (using lean
tools such as 5S standardization and redesign of care
team and workflows).
Finally, in a conference contribution, Miech et al17
used CFIR to assess the effectiveness and contextual
impact of the implementation of a Lean Enterprise
Transformation across 7 VA Medical Centers.

Quality Assessment Results
Using the RATS quality assessment tool, the research
team found a wide variation in overall scores. As
expected, certain sections of RATS were unable to be
scored in the protocol papers because of the lack of
reported findings. Additionally, one paper was a conference proceeding instead of a journal article, which made
the RATS quality assessment tool a limited instrument for
assessment. Results of the quality assessment analysis are
displayed in Table 2.

Discussion
This scoping review identified 8 articles, including 2 protocols, across a diverse array of settings. Only 1 study
used lean tools and strategies concurrently with an implementation science determinants checklist to improve the
success of their intervention implementation.16 The
remainder of studies used a lean implementation tool in
their study design and subsequently applied an implementation science determinants framework to evaluate
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their implementation. All the studies identified used
CFIR as their implementation science determinants
checklist. Overall, very few published studies utilize both
lean tools and/or strategies and an implementation science determinants checklist. Moreover, only a single
study used the 2 methods simultaneously.
Despite a relative paucity of published literature on the
integration of lean tools and strategies with implementation science checklists, the research team believes that
concurrent integration may offer benefits for both fields
of study. The A3 is a tool commonly used to describe and
manage lean QI projects.4,24,25 One way to integrate
implementation science determinants frameworks or
checklists into existing lean implementation efforts is
presented in Figure 2. Implementation science determinants frameworks or checklists (eg, CFIR, TICD) can be
used during the “analysis” phase to better understand specific facilitators and barriers to high-quality, evidencebased care delivery.8,9 These can be assessed through
stakeholder interviews and/or surveys. Once key determinants of implementation success are identified, they can
be used during the “recommendations” phase to help
select the best countermeasure(s) and strategies. They
also should be linked to specific plan steps to help leverage existing facilitating factors and to address specific
barriers to implementation success.
Other opportunities exist to integrate implementation
science determinants frameworks with lean tools and
strategies. First, implementation science determinants
checklists can be used to guide horizontal spread or to
“scale out” a lean initiative from its original setting to
other settings by assessing unique contextual factors that
will require adaptation.26 In lean thinking, spread is
planned through collaborative experimentation, rather
than copy–paste of “best practices” without regard to
local circumstances. Second, an implementation science
determinants checklist can be used to facilitate multisite
studies that require local implementation and tailoring to
unique contextual elements. In this case, spending time at
key sites to create individual workflow maps will help
identify common steps in a process across different health
care settings or sites. Third, many lean tools can aid in
understanding the specifics of a process and how context
will influence implementation. Finally, a core characteristic of lean involves strong engagement by frontline
staff, which can facilitate successful implementation
activities. To that end, many implementation science
training programs are beginning to incorporate some
aspects of lean training, including process mapping and
root cause analysis.
Despite a robust literature search, this scoping review
is limited in many respects. Although the research team
appreciates that lean is an overarching problem-solving
paradigm, for the purposes of a scoping review it had to
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Transparency of Procedures
Sampling
Criteria for selecting the study sample justified and explained (eg,
theoretical sampling, purposive sampling)
Recruitment
Details of how recruitment was conducted and by whom
Details of who chose not to participate and why
Data collection
Data collection method outlined and examples given
Study group and setting clearly described
End of data collection justified and described
Role of researchers
Do the researchers occupy dual roles (clinician and researcher)?
Are the ethics of this discussed? Do the researcher(s) critically examine
their own influence on the formulation of the research question, data
collection, and interpretation?
Ethics
Informed consent process explicitly and clearly detailed
Anonymity and confidentiality discussed
Ethics approval cited

Appropriateness of Qualitative Method
Study design described and justified: Why was a particular method chosen?

Relevance of Study Question
Research question explicitly stated
Research question justified and linked to the existing knowledge base
(empirical research, theory, policy)

Study

Table 2. Quality Assessment Tool of Included Studies.
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0
0
1
1
0
0
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0
2
2
1
1
0

2
0
2

1

1
2

2

2

2
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0
0
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2
0

2
2
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2
0

2

2

2
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0
0
0

0
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1
1
0

0
0

1

1

1
2

2
2
2

2
2

1
2
0

2
1

2

1

2
2

0
0
0

0
0

1
1
0

0
0

0

2

2
2

0
0
2

0
0

1
1
0

0
0

1

1

1
2

(continued)

2
2
2

2
2

2
2
0

2
0

2

2

2
2

Sherr et al, Miech et al,
Gimbel
Hung, Hung et al, Ashok et al, Daaleman Means et al,
201415
201517
et al, 201621 201618
201719
201820
et al, 201822
201816

8
1

0
1

2
0
1

N/A

N/A
0

N/A
N/A
2
24

Total Score

11

0

2

29

2
2

2

2

0

2

2

11

0
1

2

0

0

1

0

36

2
2

2

1

2

2

2

15

2
2

2

0

0

0

1

17

2
2

2

0

0

1

1

30

N/A
2

N/A

2

N/A

N/A

2

Sherr et al, Miech et al,
Gimbel
Hung, Hung et al, Ashok et al, Daaleman Means et al,
201415
201517
et al, 201621 201618
201719
201820
et al, 201822
201816

Soundness of Interpretive Approach
Analysis
Analytic approach described in depth and justified (thematic analysis,
grounded theory, or framework approach)
Are the interpretations clearly presented and adequately supported by the
evidence? Indicators of quality:
–Description of how themes were derived from the data (inductive or
deductive)
–Evidence of alternative explanations being sought
–Analysis and presentation of negative or deviant cases
Are quotes used and are these appropriate and effective? Illumination of
context and/or meaning, richly detailed
Method of reliability check described and justified (eg, was an audit trail,
triangulation, or member checking employed? Did an independent analyst
review data and contest themes? How were disagreements resolved?)
Discussion and presentation
Findings presented with reference to existing theoretical and empirical
literature and how they contribute
Strengths and limitations explicitly described and discussed
Is the manuscript well written and accessible?

Study

Table 2. (continued)
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Figure 2. A3 template for quality improvement work: This figure integrates implementation science determinants frameworks
and checklists into the “Analysis,” “Recommendations,” and “Plan” sections of a typical lean A3 template.

be distilled down to identifiable search terms. Therefore,
papers that did not utilize one of the key search terms
may not have been included. Also, it is likely that few of
the lean thinking studies that have been completed in
health care have ever been published. This has been noted
before and has not improved significantly since 2009.5
Therefore, it is possible that there are QI initiatives incorporating both lean tools and implementation science
determinants frameworks or checklists that were not
included because they were not published and indexed in
one of the literature databases that the team was able to
search. This is particularly true for QI work based largely
on the PDSA model. The team also did not include all
types of implementation science frameworks (including
frameworks for evaluation, such as RE-AIM, or process
models, such as the Replicating Effective Programs or
Knowledge to Action frameworks),27,28 so there may be
published literature on lean tools that incorporate other
types of implementation science tools in addition to
determinants checklists.
As an example of this issue, the research team identified 2 papers utilizing a lean tool with implementation science frameworks distinct from the determinant frameworks
that were incorporated in the search methodology.
Harrison et al29 utilized an implementation science framework that was very similar to CFIR; however, the authors
explicitly described how CFIR did not serve as a source
for their model in evaluating factors that would affect lean
implementation and outcomes. Therefore, they adapted

and developed their own implementation determinants
framework. In another study investigating implementation science methodology, researchers used the Knowledge
to Action framework along with process mapping to guide
implementation of their QI intervention.30 Finally, when
looking at the specific lean tools and strategies or implementation science determinants frameworks that were
used in each study, the team had limited ability to assess
the quality or thoroughness of how these tools were being
used. Nonetheless, the small number of published studies
incorporating use of both approaches is noteworthy.
An issue that arises in this review is the degree to
which people using various tools and strategies are doing
so with full understanding of how they were developed
and their intended purposes. This is particularly salient
when considering how to merge methods, strategies, and
tools developed from different histories and backgrounds.31 In the implementation science literature, there
is robust discussion around issues of fidelity. Adherence
to fidelity often is seen as the obverse of adaptation,
where there is a concern that the way a process or program is used does not capture the essence that makes the
process or program work.32 Fidelity includes not only
preserving the core or essence that is the “active ingredient,” but also deep understanding of tools as they are
used. In both lean and implementation science training,
frequently the training is not thorough and in depth
enough to permit a sufficiently deep understanding about
how to use processes and tools optimally. The research
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team notes that both lean and implementation science
have deep traditions, stemming from different places,
which the team believes need to be understood in order to
use them appropriately and jointly.

6.

Conclusions
Few published studies have utilized both an implementation science determinants framework or checklist and
selected lean tool or strategies in the study design. The
research team believes that there is an opportunity for
both fields to come together intentionally and symbiotically to improve care delivery and QI. This union could
create a model to optimize the delivery and longevity of
intervention implementations in QI.
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