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Abstract

Background: In 2012, the Saskatchewan Ministry for Health mandated a system-wide Lean transformation. Research has been
conducted on the implementation processes of this system-wide Lean implementation. However, no research has been done on
the sustainability of these Lean efforts. We conducted a realist evaluation on the sustainability of Lean in pediatric healthcare. We
used the context (C) +mechanism (M)=outcome (O) configurations (CMOcs) heuristic to explain under what contexts, for whom,
how and why Lean efforts are sustained or not sustained in pediatric healthcare.

Methods:We employed a case study research design. Guided by a realist evaluation framework, we conducted qualitative realist
interviews with various stakeholder groups across four pediatric hospital units ‘cases’ at one acute hospital. Interview data was
analyzed using an integrated approach of CMOc categorization coding, CMOc connecting and pattern matching.

Results:We conducted thirty-two interviews across the four cases. Five CMOcs emerged from our realist interview data. These
configurations illustrated a ‘ripple-effect’ from implementation outcomes to contexts for sustainability. Sense-making and staff
engagement were prominent mechanisms to the sustainment of Lean efforts. Failure to trigger these mechanisms resulted in
resistance. The implementation approach used influenced mechanisms and outcomes for sustainability, more so than Lean itself.
Specifically, the language, messaging and training approaches used triggered mechanisms of innovation fatigue, poor ‘sense-
making’ and a lack of engagement for frontline staff. The mandated, top-down, externally led nature of implementation and lack
of customization to context served as potential pitfalls. Overall, there was variation between leadership and frontline staff’s
perceptions on how embedded Lean was in their contexts, and the degree to which participants supported Lean sustainability.

Conclusions: This research illuminates important contextual factors and mechanisms to the process of Lean sustainment that can
be applicable to those implementing systems changes. Future work is needed to continue to develop the science on the
sustainability of interventions for healthcare improvement.
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Background
Lean is a quality management system aimed at maximising
value for customers by reducing waste (e.g., overproduc-
tion, wait times, unnecessary inventory and motion) and
reconfiguring organizational processes [1–4]. Lean is in-
creasingly recognized as a potential approach to improve
problems in healthcare [5]. Lean has been implemented in
a variety of healthcare settings (e.g., emergency depart-
ments, outpatient clinics, pediatric care) [6–9], through a
variety of implementation approaches (e.g., mandated at
macro level, driven by frontline staff at meso level of a sys-
tem), targeting various levels of healthcare systems (macro,
meso or micro). It has also been conceptualized in multiple
ways (e.g., a philosophy or management system versus qual-
ity improvement (QI) tools) [10–13].
The majority of previous research on Lean implemen-

tation in healthcare has not addressed the contextual
factors and mechanisms that influence the sustainability
of Lean efforts [14–18]. Understanding these factors that
contribute to its lasting effect are as important as under-
standing how to implement Lean in the first place [19].
Sustainability is an important yet understudied area of
implementation research [20, 21]. This paper presents
the final phase of a multi-phase realist investigation on
the sustainability of Lean efforts in pediatric healthcare.
Phase 1 consisted of initial program theory development.
Phase 2 consisted of a realist review to further develop
and refine our initial program theory [22]. Phase 3, re-
ported in this paper, was a realist evaluation to test and
refine our program theory and context (C) +mechanism
(M) = outcome (O) configurations (CMOcs) developed
during phase 1 and 2 of this research.

Research aim
Our research aim was to generate, test and refine a
program theory on the sustainability of Lean efforts
in pediatric healthcare using a realist approach. We
drew from the conceptualization that sustainability is
the continuation or the integration of new practice
within an organization whereby it has become a rou-
tine part of care delivery and continues to deliver de-
sired outcomes, whereby the ways of thinking and
attitudes behind processes and outcomes have chan-
ged and the new practice has become the new way of
working [23]. For our research we undertook a realist
approach to identify the contextual factors and mech-
anisms that influenced whether Lean became a rou-
tine part of care delivery, continued to deliver desired
outcomes and became the sustained, normalized way
of working. We aimed to identify participants’ percep-
tions of Lean implementation processes, contextual
factors, resources and mechanisms that enabled or
hindered the sustainment of Lean efforts.

Methods
Study design and setting
We followed a realist evaluation methodology frame-
work [24] with an explanatory case study research design
[25]. We defined a ‘case’ as a pediatric unit involved in
Lean implementation from one acute hospital setting in
the Saskatchewan health system. One central tenet of
realist methodology is that programs work differently in
different contexts [24]; hence, we chose to conduct in-
terviews across various cases (units) where Lean imple-
mentation had occurred in the research context of the
Saskatchewan health system.
In 2012, the Saskatchewan Ministry of Health com-

mitted a multi-million dollar investment to implement
a broader system-wide Lean transformation, led by an
external consulting group [26]. This has been titled
“the largest Lean transformation in the world” [27].
The overarching aim was to create “better health, bet-
ter value, better care, and better teams” [28]. Early-
stages of this implementation focused on leadership
training, and the creation of Kaizen Promotion Of-
fices (KPOs) to provide supportive infrastructure for
the Lean transformation [29]. This was intended to
build internal capacity and capability for continuous
quality improvement [30]. The Saskatchewan Lean
management system was used in combination with
Hoshin Kanri, and daily visual management [31] and
used a variety of Lean tools and activities (e.g., Rapid
Process Improvement Workshops (RPIW’s), Mistake
Proofing, Kanban, and Value Stream Map). The Sas-
katchewan Ministry of Health [28] proposed that,
“Lean empowers employees to find ways to improve.
It focuses on identifying and reducing waste. In
healthcare, that would include things like excess in-
ventory, time spent waiting for services, and ineffi-
cient processes that reduce time spent on direct
patient care.”
This large-scale Lean transformation created a novel

opportunity for our research on the sustainability of
Lean across multiple pediatric healthcare settings. There
is no prior evaluation on Lean sustainability in Saskatch-
ewan and none specific to pediatric healthcare. Pediatric
healthcare was an important context for us to study
under the Saskatchewan Lean management system due
to the development of the provinces first children’s and
maternal hospital based on Lean.

Ethics approval
Ethics approval for this study was granted by the Univer-
sity of Alberta Health Research Ethics Board and the
University of Saskatchewan Behavioural Research Ethics
Board. Institutional approval was provided by the Saska-
toon Health Region, Inter-professional Practice, Educa-
tion and Research office.
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Recruitment and data collection
To develop an understanding of how Lean efforts were
embedded in practice, we purposefully selected four
pediatric units (a pediatric inpatient unit, outpatient
unit, pediatric intensive care unit (PICU) and neonatal
intensive care unit (NICU) involved in the effort. All
staff from each included case were invited to participate
in the interviews to gain broad and diverse perspectives.
Staff was invited to participate through communication
by the unit managers at each case and the Director of
children’s services. A range of perspectives via profes-
sional roles were purposefully sought to contribute to re-
finement of the program theory.
We conducted qualitative realist interviews [32] using

an interview guide (Additional file 1.) to test and further
refine our initial program theory (developed in phase 1),
the CMOcs substantiated in our realist review (phase 2)
and to explore new emerging relevant CMOcs. The in-
terviews explored participants’ perceptions of Lean, im-
plementation processes, contextual factors, resources
and mechanisms that enabled or hindered the sustain-
ment of Lean efforts. Interviews were conducted using
semi-structured interview guides. All interviews were
conducted in person or by telephone by the lead author
(RF), audio recorded and transcribed. Realist interviews
explicitly discuss the program theory with the partici-
pants, giving them the opportunity to confirm, refute or
refine the theory, this is described as the teacher-learner
cycle [24, 32].

Methodological approach: realist evaluation
A realist approach offers ways to address how, when,
why and where the intervention works or not through
the generation of an explanatory program theory [33].
Realist evaluations are driven by the question: what
works, how, for whom, in what circumstances and to

what extent? [24]. A realist evaluation is underpinned by
the context (C) + mechanism (M) = outcome (O) config-
urations (CMOcs) heuristic [24]. A CMOc is a hypoth-
esis that the program works (O) because of the action of
some underlying mechanism (M), which only comes into
operation in particular contexts (C) [34]. The develop-
ment, testing and refinement of CMOcs in a realist
evaluation provides causal explanation of how and why a
program works [35]. The realist terms used for this re-
search are detailed in Table 1.

Theoretical guidance
We drew upon the National Health Sustainability
Model (NHS SM) and Normalization Process Theory
(NPT) to help us to understand the contextual factors
and mechanisms that trigger the sustainability or
otherwise of Lean efforts. The NHS SM identifies ten
key contextual factors that increase the likelihood of
sustainability and continuous improvement. These
factors are grouped into three domains: Process, staff
and organization [23, 39]. The NPT is a middle range
theory used to understand the implementation, em-
bedding and integration of evidence-based innovations
into healthcare settings as a result of people working
individually and collectively to enact them [40, 41].
This middle-range theory is concerned with the social
organization of the work (implementation), of making
practices routine to everyday (embedding), and of sus-
taining embedded practices in their social contexts
(integration) [40]. The key theoretical constructs to
NPT are: coherence, cognitive participation, collective
action and reflexive monitoring [40]. These constructs
of NPT offer potential mechanisms that promote or
inhibit the embedding of complex interventions into
routine everyday practice and the likelihood of
sustainability.

Table 1 Realist terminology

Terminology Explanation

Context-mechanism-outcome
configurations (CMOc)

“CMO configuring is a heuristic used to generate causative explanations about outcomes in the observed
data. A CMO configuration may be about the whole program or only to certain aspects. One CMO may be
embedded in another or configured in a series (‘ripple effect’ in which the outcome of one CMO becomes
the context for the next in the chain of implementation steps). Configuring CMOs is a basis for generating
and/ or refining the theory that becomes the final product of the review” [36].

Context “Context can be defined as all factors that are not part of the program or intervention itself, the “backdrop”
to implementation, yet does interact, influence, modify, facilitate or hinder the intervention and its
effectiveness (in our case the sustainability of Lean efforts)” [37].

Mechanisms Mechanisms are the combination of resources (intended and unintended) offered by a social program under
study (Lean) and the response to those resources (cognitive, emotional, motivational reasoning etc.) by
stakeholders [24].
“Causal mechanisms are underlying entities, process or structures which operate in particular contexts to
generate outcomes of interest” [38].

Outcomes “Outcomes are a result of a program firing multiple mechanisms which have different effects on different
subjects in different situations, and so produce multiple outcomes. Realist evaluators examine outcome
patterns in a theory testing role. Outcomes are analyzed to discover if conjectured mechanism/context
theories are confirmed” ([24], p., 217).
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Data analysis
Interviews were analysed using CMOc heuristic [24].
We followed Maxwell’s [42] categorising and connecting
strategies for data analysis. Firstly we analysed each case
separately as a ‘whole study’ and then analysed and sum-
marized similar and/or opposing evidence across the
four included cases through data triangulation and pat-
tern matching [25]. During categorization, C, M, O cod-
ing for each case was done by a process of data
extraction using a bespoke form and coding using NVivo
11 software. Cross case comparisons were made to de-
termine how the same causal mechanisms played out in
different contexts and produced the same or different
outcomes. Connecting data involved pattern matching
across cases and CMOcs and higher abstraction. This
was done using Microsoft Word 13 and Microsoft Excel
13. During the process of analysis it became clear that
significant CMOcs were not confined to the cases which
we had identified as contexts but rather by contextual el-
ements (e.g., work areas that experience constant
change) that triggered mechanisms (e.g., staff felt over-
whelmed from the constant change) that lead to out-
comes (e.g., negative perceptions of Lean, resistance and
lack of support by frontline staff). Thus we analyzed
these CMOc patterns within and across cases.
A visual model was developed to show CMOcs pat-

terns across cases (Additional file 2.). These patterns de-
note the causal pathways leading to program outcomes.
Building upon our previous realist review we showed
how CMOcs can be linked to each other - with some
outcomes of early implementation becoming an aspect
of context for sustainability, this is known as the ‘ripple
effect’ [36].
Analysis was iterative, going ‘back-and-forth’ between

the program theory and the CMOcs from phase 2 and
the data gathered in phase 3. The intent was to deliber-
ately attempt to refine and specify the program theory
on the sustainability of Lean in pediatric healthcare. We
also drew upon our middle-range theories to explain
contextual factors and causal mechanisms for the sus-
tainability of Lean in the research context under study.
The NHS SM was used to explain process, staff and
organization factors that influenced the sustainability of
Lean from the experiences of participants. NPT was
used to identify any mechanisms related to coherence,
cognitive participation, collective action and reflexive
monitoring that either hindered or facilitated the embed-
ding of Lean from the perceptions of the participants.

Validity
Under a realist lens, the focus of validity is the judge-
ment of the degree to which the researcher has encapsu-
lated the multiple perspectives pertaining to a given
situation ([43], p82). We followed Pawson et al. [44]

Transparency, Accuracy, Purposivity, Utility, Propriety,
Accessibility and Specificity (TAPUPAS) criteria to en-
hance the trustworthiness of data collection and docu-
mentation. The steps we took to meet the TAPUPAS
criteria are outlined in Table 2.

Results
Participant demographics and lean training
Thirty-two realist interviews were conducted; nine par-
ticipants from case 1, three participants from case 2,
seven participants from case 3 and four participants
from case 4, and nine participants that were across cases.
The total sample consisted of registered nurses (n = 9),
unit managers (n = 5), physicians (n = 4), allied health
professionals (n = 4), clinical nurse educators (n = 2),
care assistants (n = 2), senior leaders (n = 4), and parents
(n = 2). Of the thirty-two participants, 30 were female
and two were male. The majority of participants had
been working in their profession from 1 to 5 years (n =
9), 31–35 years (n = 6), 6–10 years (n = 4) or 16–20 years
(n = 4). The remaining participants had been working in
the profession between 11 and 15 years (n = 3), 21–25
years (n = 2), 26–30 years (n = 2) or 36–40 years (n = 2).
The majority of participants had been working in their
current role 1–5 years (n = 14), or 6–10 years (n = 9).
Seventy-five per cent of the participants had received

the Kaizen basic Lean training offered through the
organization. The most prevalent Lean activities were
visual daily management huddles (n = 22), visibility
walls/wall walks (n = 21) and 5 s events (n = 19). Lean in-
volvement responses ranged from one to 6 years ago,
the most common response was approximately 3 years
ago (n = 10). Twenty-eight participants (88%) were aware
of Lean events currently taking place on their unit.

CMO configurations
Five CMOcs were evident through the realist interviews
across each case (Table 3). We have arranged our find-
ings according to these five configurations. We present
the most prominent quotes from participants to illus-
trate each CMOc.

‘Ripple effect’: the funded, mandated, top-down,
externally led nature of lean implementation
The majority of the frontline staff participants viewed
the top-down, mandated, and externally led Lean im-
plementation negatively. Some staff felt that Lean was
a cost cutting measure, a “fashion fad”, something
that was pushed on them, where implementation was
too quick and did not have a clear purpose. Most of
the unit managers also viewed the use of an external
consultancy company negatively. Participants were
conscious of the estimated costs of the consultancy
company’s fees and felt that this money could have
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been used more appropriately. The consultancy com-
pany was viewed as an outsider pushing a message
that didn’t connect with healthcare. In contrast, some
unit managers and senior leaders did value the top-
down, mandated approach used, stating that changes
would not have occurred to the same degree without
such an approach.
Media had a powerful influence over participant’s per-

ceptions and attitudes towards Lean. The portrayal of
Lean in the media was primarily negative, this triggered
negative perceptions of Lean by frontline staff. Lean
training by the consultancy company did not make staff
feel involved in Lean changes. The Lean language used
by the consultancy company did not make sense for
many participants and initial implementation efforts
failed to connect Lean to the context of pediatric health-
care. These factors triggered outcomes of resistance
from early-stages of implementation, these implementa-
tion outcomes in-turn served as hindering contexts for
sustainability. Quotes to support this CMOc are pre-
sented in Additional file 3.

Lack of fit between lean and healthcare and a lack of
customization to context
In addition to the externally led, mandated implementa-
tion of Lean, there was a lack of fit between Lean princi-
ples and the healthcare context (e.g., cars versus patient
care). There was also a lack of customization to context
during early stages of implementation. This resulted in
some negative effects, particularly for frontline staff and
their support of Lean continuation. The lack of
customization to local context triggered mechanisms of
disconnect, lack of coherence and negative perceptions
about Lean.
Pediatric healthcare was discussed as a complex field

which requires a family-centred and flexible approach to
care, which some participants believed did not align with
Lean. Despite these contextual issues, there were evident
shared values between Lean principles and participants’
professional values, such as patient safety, efficiency and
waste reduction. However, Lean principles were primar-
ily viewed as incongruent with healthcare. The training
provided failed to translate Lean concepts, principles

Table 2 TAPUPAS Quality standards framework

TAPUPAS Quality standards description Link to phase 3 of research

Transparency “The process of knowledge generation should be open to outside
scrutiny. For knowledge to meet this standard, it should make
plain how it was generated, clarifying aims, objectives and all the
steps of the subsequent argument, so giving readers access to a
common understanding of the underlying reasoning” ([44], p., 38).

We have discussed our aims, theoretical guidance, setting,
methods and process of data analysis.

Accuracy “All knowledge claims should be supported by and faithful to the
events, experiences, informants and sources used in their
production. For knowledge to meet this standard, it should
demonstrate that all assertions, conclusions and recommendations
are based upon relevant and appropriate information” ([44], p., 38).

We used participant’s quotations to accurately report the
perspectives gathered and show how these perspectives
informed the CMOcs identified during analysis.

Purposivity “The approaches and methods used to gain knowledge should be
appropriate to the task in hand, or ‘fit for purpose’. For knowledge
to meet this standard, it should demonstrate that the inquiry has
followed the opposite approach to meet the stated objectives of
the exercise” ([44], p., 38).

We identified that a realist evaluation of multiple stakeholders
across multiple cases experiencing the program in question
would enable us to explore the CMOcs identified during the
realist review. We conducted triangulation using date from a
realist review and evaluation to address our research question.
We also used middle-range theory during each of those research
phases.

Utility “Knowledge should be appropriate to the decision setting in
which it is intended to be used, and to the information need
expressed by the seeker after knowledge. For knowledge to meet
this standard, it should be ‘fit for use’, providing answers that are
as closely matched as possible to the question” ([44], p., 39).

We gathered multiple perspectives of multiple stakeholder
professions across multiple cases in the decision setting studied.
We also demonstrate limitations to data collection and other
sources of knowledge that would have added to utility.

Propriety “Knowledge should be created and managed legally, ethically and
with due care to all relevant stakeholders. For knowledge to meet
this standard, it should present adequate evidence, appropriate to
each point of contact, of the informed consent of relevant
stakeholders. The release (or withholding) of information should
also be subject to agreement” ([44], p., 39).

We followed ethical procedures of informed consent for all
participants and the ethical guidelines of the research boards
that granted ethical approval. Each participant read and signed
informed consent before each interview. Data was audio
recorded, transcribed and anonymized.

Accessibility “Knowledge should be presented in a way that meets the needs
of the knowledge seeker. To meet this standard, no potential user
should be excluded because of the presentational style employed”
([44], p., 40).

This reporting uses academic language for journal publication
standards. This research will also be fed back to the organization
in the form of an evidence brief form and lay language summary
presentation.

Specificity “The knowledge must pass muster within its own source domain,
as perceived by its participants and proponents” ([44], p., 40).

We followed RAMSES II reporting standards for realist evaluations
[45].
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and their meanings from a manufacturing perspective to
a healthcare perspective. This hindered sense-making
processes. These contextual issues and subsequent
mechanisms influenced the degree of support for Lean
continuation. Quotes to support this CMOc are pre-
sented in Additional file 3.

Rapidly evolving healthcare contexts overtime –
‘innovation fatigue’
The constant changes occurring in the work environ-
ment led to feelings of confusion and uncertainty about
what changes were as a result of Lean implementation
or something else, such as the changes occurring in rela-
tion to the new children’s hospital development within
this context. The degree of constant change also trig-
gered feelings that Lean would not “stick”, and that it
was another “make-work” project. Unit managers
expressed that staff were overwhelmed and staff

engagement in Lean was a challenge. These challenges
were also coupled with a lack of follow up regarding the
Lean changes implemented. These contextual issues and
mechanisms produced negative perceptions and an un-
awareness of what changes were due to Lean efforts.
Quotes to support this CMO configuration are pre-
sented in Additional file 3.

Process of lean customization to context- positive and
negative effects
In 2014, Lean implementation by the consultancy com-
pany ended and the continuation of Lean was placed on
internal senior leaders and unit managers. This led to
the process of Lean customization to local context. This
process involved removal of the Lean Japanese language
and a less stringent implementation of Lean activities
and principles. There was a shift to better involve and
engage frontline staff to lead Lean changes. Unit

Table 3 CMOcs from realist interview findings

CMOc 1: ‘Ripple- effect’: The funded, mandated, top-down,
externally led nature of Lean implementation

The early stages of Lean implementation were funded, mandated, and top-down in
nature (C), driven by an external consultancy firm that initially focused on training se-
nior leadership (C). Frontline staff did not feel involved in Lean changes, and they felt
pressured to adopt Lean (M). The lean language used did not make sense to staff (M).
Training failed to demonstrate a connection between Lean and healthcare, this led to
misunderstandings and negative perceptions of Lean. There was a resistance to Lean,
a lack of support for Lean and potential staff retention issues (O) which had a ‘ripple-
effect’ on contexts for sustainability.

CMOc 2: Lack of fit between Lean and healthcare and a lack
of customization to context

The complexity and dynamic nature of healthcare and the unique needs of pediatric
patients (C), was perceived as incongruent with the nature of Lean. The translation of
Lean to patient care did not make sense for many staff and Lean efforts felt
impersonal. Lean training failed to make the connection between Lean and healthcare
clear for staff (M) and early stages of implementation led by the consultancy company
failed to customize Lean to the local context, this triggered pitfalls to the success of
Lean, such as feelings of disconnect and negative perceptions of Lean (M), resulting in
a resistance and a lack of support for Lean continuation (O).

CMOc 3: Rapidly evolving healthcare contexts overtime –
“innovation fatigue”

Lean was implemented in areas that experience constant change (C), early-stages of
implementation involved multiple Lean events for training purposes (C), frontline staff
felt overwhelmed from the constant change, they were unsure what changes were
due to Lean and felt that Lean was the latest fad (M), this led to negative perceptions
of Lean, resistance and lack of support by frontline staff (O).

CMOc 4: Process of Lean customization to context- positive
and negative effects

The contract of the external consultancy leading Lean implementation ended (C),
placing the continuation of Lean on internal senior leaders and unit managers (C). This
led to a process of customization of Lean to local context, through a variety of ways
(drop Lean language, less Lean activities, greater involvement of frontline staff). This
customization of Lean and shift in implementation triggered positive and negative
responses for frontline staff, unit managers and senior leaders (M). As a result, only
some Lean efforts became embedded. However, there was variation and discrepancy
between senior leaders and unit managers compared to frontline staff on perceptions
of how embedded Lean efforts are and the degree to how much they support the
continuation of Lean (O).

CMOc 5: Shared values and sense-making processes for
normalization

The context of early-stages of implementation (C), failed to trigger sense-making pro-
cesses necessary for staff to understand Lean and potentially engage and begin to
embed Lean into their practice (O). Shared values were evident between Lean princi-
ples and staff professional values as healthcare providers. However, value congruency
without clear sense-making processes resulted in lack of adoption of Lean behaviours
as part of normalized frontline practice. Sense-making processes were hindered by a
failure of initial Lean training efforts to translate the principles of Lean into the context
of healthcare that would resonate with staff (M). Lean language and the lack of staff in-
volvement in Lean changes also hindered sense-making processes and feelings of en-
gagement. This resulted in negative perceptions of Lean, a lack of buy in and support
for the continuation of Lean from frontline staff (O).
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managers recognized staff involvement as an important
factor for the normalization of Lean in everyday practice.
This customization process was viewed as a positive
transition by unit managers. It removed Lean elements
that did not resonate with staff. Unit managers believed
that this would improve staff involvement, engagement
and buy-in. Although it was recognized that the word
Lean had negative connotations for frontline staff buy-
in, the customization of Lean to the local context did
not make a difference to how Lean was perceived and
supported by frontline staff. In contrast, customization
led some participants to believe that Lean was no longer
used or embedded in practice. There was a clear discrep-
ancy between stakeholder groups across various levels of
the system, in how much they felt Lean had become em-
bedded in their everyday work and the degree to which
they supported the continuation of Lean efforts. Quotes
to support this CMOc are presented in Additional file 3.

Shared values and sense-making processes for
normalization
The continuation of Lean efforts and the normalization
of Lean in every day practice relied on how staff ‘made
sense’ of Lean and whether the values of Lean aligned
with their own personal and/or professional values.
These were core mechanisms to the sustainability of
Lean that were important from early stages of Lean im-
plementation. Lean values of efficiency, patient safety,
and waste reduction were congruent with participants’
professional values as healthcare providers. However,
Lean training failed to translate how the principles of
Lean aligned with the context of healthcare. Sense-
making by frontline staff was hindered by a) the imple-
mentation approach used (top-down, use of an external
consultancy firm), b) the Lean training received by the
consultancy company and c) the type of Lean messaging
by media and the consultancy company. It is important
to note that this was not the case for the unit man-
agers, who supported the continuation of Lean.
Quotes to support this CMO configuration are pre-
sented in Additional file 3.

Discussion
Theoretical guidance
The NHS SM served as an appropriate middle-range
theory to identify and explain contextual factors that in-
fluence the likelihood of Lean sustainability. Factors
such as staff involvement and training to sustain the
process, staff attitudes towards sustaining the change,
credibility and adaptability. NPT served as an appropri-
ate middle-range theory to identify and explain mecha-
nisms of change and provided an explanatory model of
the normalization of Lean in everyday practice. As iden-
tified processes of individual and communal sense-

making (coherence), degree of cognitive participation
and collective action influence the degree to which Lean
efforts are embedded. A realist stance helped to address
the complexity of translating Lean to healthcare or pro-
vide explanations of what works, for whom, in what re-
spects, to what extent, in what contexts, and how?

‘Ripple-effect’
The ‘ripple-effect’ is based on the idea that a program
(Lean) is a series of “events in the history of a system, lead-
ing to the evolution of new structures of interaction and
new shared meanings ([46], p., 267). The ‘ripple-effect’ in
our research shows the causal relationship between Lean
implementation and sustainability, and how implementa-
tion processes and outcomes shape sustainability. Our
realist interviews primarily illustrate how implementation
outcomes (e.g., resistance, lack of customization to context
and negative perceptions), nature of implementation (e.g.,
training that did not connect the meaning of Lean to
healthcare, external Lean consultants that were not from
healthcare), and the implementation approach (e.g., man-
dated top-down approach) shape the contexts (resistance,
lack of customization and negative perceptions and vari-
ation in Lean training and exposure); mechanisms (e.g.,
degree of sense-making, staff engagement, awareness); and
outcomes (e.g., degree of support, continuation and
normalization) for the sustainability of Lean efforts.
Our findings also highlight incongruence between

leadership (i.e., senior leaders and unit managers) versus
frontline healthcare providers in relation to the degree
of normalization and continued support of Lean. Similar
to recent research findings by Goodridge et al. [47], our
research revealed that major gaps remain in the
normalization and sustainment of Lean efforts into
everyday practice, particularly among frontline staff. For
the purposes of this discussion, we would like to focus
on four key points that have influenced the
normalization process of Lean in our research findings:

1. The use, approach and effect of an external
consultancy company to lead early-stages of
implementation.

2. The importance of customization to context.
3. The importance of shared values, sense- making

and engagement for normalization.
4. The interface of Lean along the hierarchical

structures of healthcare and the resulting
incongruence between leadership and frontline staff.

The use, approach and effect of an external consultancy
to lead early-stages of implementation
In our research, the use of an external consultancy com-
pany to lead implementation was primarily perceived
negatively, as an outsider that did not understand
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healthcare. Concern about the cost of the consultancy
company was also raised. An average of over $19 million
Canadian dollars (CAD) in consulting fees were paid for
a 2-year term [29] with an average cost of over $46 mil-
lion CAD for Lean implementation in Saskatchewan be-
tween 2012 and 2014 [29]. There is variation about
whether top-down large-scale transformations or
bottom-up, small-scale incremental improvements are
more effective [7, 48–50]. Braithwaite [50] argues that
complex systems, such as healthcare, will not change be-
cause one mandates a solution. Instead, complex systems
adapt overtime to suit their own norms, values, practices
and contexts [51]. Our research confirms an adaptation
over time but begs the question: how much adaption is
acceptable in order to determine if Lean efforts are
sustained?
Training and messaging by the consultancy company,

as an implementation approach, had negative effects for
some participants. The early-stages of implementation
focused on senior leadership capacity building, through
Lean leadership training. The focus on senior leadership
resulted in an unintended negative consequence, that
frontline staff did not feel involved and instead felt pres-
sured to adopt Lean. Yet staff engagement is critical to
the success of adoption [7, 48]. A recent study on the
implementation process of Lean in Saskatchewan [47]
found that those with Lean leadership training, were
more likely to see potential in the value of Lean and sup-
port the use of Lean for their work.
The nature and type of Lean training and participation

in Lean activities has implications for the extent of
normalization. Though training and resources are im-
portant to any implementation of organizational change
[26], simply receiving training is not sufficient. Our find-
ings show that the nature and approach of the training
and resources used are critical to change. Training needs
to involve and engage participants and closely emulate
the local environment [52]. The most efficacious training
is tailored to context, the target audience and based on
evidence and feedback [52–55]. Our findings highlighted
that initial training failed to demonstrate a connection
between Lean and healthcare which triggered negative
perceptions and resistance to Lean. This shows that per-
haps it is not the mode of delivery that needs consider-
ation, but the messaging used during training.
In contrast to the above findings, senior leadership

noted that without the use of a consultancy company
and a mandated top-down implementation approach,
changes may not have occurred or occurred at a much
slower pace. Contrary to our findings, Fine [56] sug-
gested that Lean engages frontline staff, in the sense that
staff develop and make the changes. This poses the
question of whether a top-down implementation ap-
proach and use of a consultancy company contributed

to the lack of staff engagement in our research context.
As discussed by Braithwaite [50] people resist change
that is imposed by others and that mandated change is
never given the same weight as clinically driven change.

The importance of customization to context
Similar to our realist review findings [22], the degree to
which mechanisms occurred was influenced by external
pressures to use Lean [57], the complexity of care pro-
cesses [7], the fit between Lean and local context [7, 57];
and other competing needs or demands [58], such as the
constant change in healthcare environments. Early stages
of implementation led by the consultancy company
failed to customize Lean to local contexts, this triggered
some pitfalls to the normalization of Lean in practice
(e.g., feelings of disconnect, negative perceptions, resist-
ance to Lean and a lack of support for Lean).
The constant change and “innovation fatigue” experi-

enced by participants was one critical contextual factor.
Similar to other findings, this can result in Lean being
considered another “fashion fad” or “flavor of the
month,” [56] that can lead to potential negative effects
on adoption. Complexity was also raised as an important
contextual factor, which can affect adoption and
normalization [51, 55]. A failure to understand how and
why the complexity of context influences the process of
normalization will impact the use and sustainability of
Lean in healthcare [59–62]. Our findings supplement
the existing argument that it cannot be assumed that the
translation of Lean from manufacturing to healthcare
without consideration of context will offer the same ben-
efits as achieved by Toyota [15, 57].
It is well supported that context is critical to the de-

gree of success in the implementation of large-scale in-
terventions [63–66]. Contextual factors can have a direct
effect on the uptake and outcomes of interventions [64,
65]. Complex interventions that struggle to integrate
into existing contexts are unlikely to be normalized [55].
It is also important to note differences in terms of macro
level (system) contexts. Examples of successful Lean
implementations in health systems across America (e.g.,
Virginia Mason, Seattle Children’s Hospital) may prove
different in the context of Canadian healthcare where
funding models, insurance models, and governance are
different.
Waring and Bishop [18] suggest that Lean is likely to

be adapted to ensure it fits with the contexts for clinical
practice. The process of customization to existing con-
texts may facilitate the normalization of interventions
[67], such as Lean. In the context of our research study,
when the consultancy company contract ended this led
to a process of customization to the context. However,
despite this shift from overt Lean implementation to im-
plicit implementation, there was still variation to the
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degree to which people supported the continuation of
Lean. There was clear discrepancy between leadership and
frontline staff perceptions on how much they supported
the continuation of Lean. This poses questions around the
process and timing of customization to context, the de-
gree of influence of early-stages of implementation on sus-
tainability and the influence of organizational hierarchical
structures on sustainability.

The importance of shared values, sense- making and
engagement for normalization
In addition to a receptive context, Greenhalgh et al. [68]
argued there also needs to be a good fit between the
program being implemented and the needs and values of
the potential adopters. The degree that staff values an
intervention or program from early-stages of implemen-
tation is associated with the degree of effective adoption
[69–71]. In our findings, the nature of the Lean training,
poor knowledge translation strategies (e.g., education,
training, audit and feedback) and external Lean consul-
tants hindered frontline staff engagement and sense-
making. Our realist review found that the more people
value the change being implemented the more likely
they will engage in the implementation efforts [72].
However, our realist interviews showed that despite
shared values with Lean (e.g., patient safety, efficiency,
waste reduction), normalization did not occur due to
failed sense-making processes from early-stages of im-
plementation. These issues make Lean implementation a
highly contested process [18, 73].
To facilitate normalization, it is necessary to appeal

to the values and reasoning of potential adopters [73].
Fine et al. [56] argue that those who truly make sense
of Lean will see its value for their work and subse-
quently begin to apply it. This study describes the
idea of the “tipping point” where leaders no longer
had to “push” Lean ideas out to staff. Instead, staff
“pull” Lean and demand it for themselves ([57], p34).
It appears this was the intention in Saskatchewan,
when there was the shift in the implementation ap-
proach. However, reflecting on our findings, it seems
the “tipping-point” has not come to fruition yet.
Sense-making about Lean may occur during early
stages of implementation but is equally as important
to maintain for the normalization and sustainability of
Lean efforts. Another pitfall in our findings that af-
fected sense-making processes was the ways in which
Lean was messaged, the lack of “stickiness” to the
Lean messaging used, in other words the lack of nat-
ural appeal for frontline staff [74, 75]. The concept of
“stickiness” is required for effective messaging and
uptake.
Our findings also demonstrated that frontline staff

engagement was hindered by poor messaging, lack of

sense-making processes and the implementation ap-
proach used. Engagement of nurses has already been
found to be an issue with regards to Lean implementa-
tion in Saskatchewan. In 2014, a survey conducted by
the Saskatchewan Union of Nurses [75] found a statisti-
cally significant negative effect of Lean on nurse engage-
ment. Physician involvement is also widely addressed as
a critical factor to implementation and QI success [76,
77]. Our study had limited physician participation, the
reasoning for poor participation is unknown yet mirrors
previous work on Lean implementation in Saskatchewan
[47]. Future research that solely focuses on physician
perspectives on the Saskatchewan Lean management
system would be valuable.
Misunderstandings of Lean also creates staff disen-

gagement [78]. Misunderstandings may be triggered
from the overuse of ‘Japanese’ Lean language that does
not resonate with all health professionals. Several studies
have reported that the conceptualization of Lean in
healthcare is unclear and varied [1, 79–81] and may be
conceptually challenging for staff [16, 65]. Another issue
is the blending of several QI methodologies with Lean,
without clear definitions. This makes it difficult to differ-
entiate Lean from other approaches and thus it is hard
to evaluate what successes or failures are attributed to
Lean or not. There needs to be more consistent and
standardized conceptualizations of Lean and clearer dif-
ferentiations between QI approaches in order to distin-
guish Lean from other QI approaches. This duty should
be a collaborative role of research and leaders in health-
care improvement.

The interface of lean along the hierarchical structures of
healthcare
There were ample differences in interview responses be-
tween leadership and frontline staff. Frontline staff por-
trayed more negative perceptions of Lean in comparison
to their unit managers or senior leaders. Similarly, a recent
survey on Lean implementation processes in Saskatch-
ewan using NPT [47] found that respondents in leadership
positions were much more likely to view Lean implemen-
tation and outcomes positively. The results of this survey
also found wide variation between the perspectives of
leaders and frontline staff regarding the NPT constructs of
coherence, cognitive participation and reflexive monitor-
ing. This survey illustrated issues around staff familiarity
with Lean principles and activities and perspectives that
Lean is not currently a part of their work. It appears that
part of these issues are a result of the silo and hierarchical
nature of healthcare [82, 83].
This idea of the interface of Lean along the hierarch-

ical structures of healthcare and the impact of profes-
sional role status along that hierarchy on the success of
Lean implementation requires further exploration. These
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structures and roles in healthcare may impede the ability
to achieve alignment from senior leadership to frontline
staff [83]. Alignment is the consistency of plans, visions,
resources, actions and results to support system-wide
goals [83]. Clear accountability structures and integra-
tion are needed for system-wide alignment. Previous
work has recognized the hierarchical nature of health-
care and professional silos as a barrier to Lean success
[84, 85]. However, it remains unclear how to achieve
such changes in highly entrenched hierarchical systems.

Conclusion
Our research demonstrates a ‘ripple-effect’, that is a
causal link between implementation and sustainability.
Sustainability is hinged on the degree of success at
early-stages of implementation. We identified sense-
making and engagement as critical mechanisms to
sustainability. Sense-making is facilitated or hindered
by certain messaging, training and language used dur-
ing initial stages of implementation. The degree of
sense-making and engagement by staff at early-stages
of implementation had a ripple-effect on sustainabil-
ity. The interface of Lean with the hierarchical struc-
tures and professional silos of healthcare also play a
role to the degree of normalization of Lean. The trad-
itional hierarchical structures and silos in healthcare
may impede the ability to achieve alignment from se-
nior leadership to frontline staff and thus hinder the
likelihood of embedding Lean in everyday practice.
The customization of Lean to context was also critical
to the degree of sustainability. Context is known to
have a direct effect on the uptake and outcomes of
interventions. However there remains knowledge gaps
and questions about the timing of and approach to
customization and requires further exploration. This
research provides practical guiding principles that
healthcare leaders may incorporate into planned Lean
implementation.
Our research also identified challenges to evaluating

sustainability of complex interventions. There is variation
in the literature on the conceptualization of sustainability,
measurements and outcomes of sustainability. We
recognize like others that there is a need for the develop-
ment and pilot testing of theoretical frameworks and tools
to evaluate the sustainability of complex interventions in
healthcare. Without such guidance, it is difficult to de-
velop a science on the sustainability of QI efforts and
complex interventions in healthcare. Such developments
need to make sense and be applicable to those people
using them in health systems. Further work using other
methods is needed to examine and further test the mecha-
nisms identified in our realist evaluation in other contexts
for theory development and to identify predictors of
sustainability.
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