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Abstract—Lean philosophy has evolved over time and has been
implemented both in manufacturing and services, more recently lean
has been integrated in the companies of the health sector. Currently it
is important to understand the successful way to implement this
philosophy and try to identify barriers and enablers to the
sustainability of lean healthcare. The main purpose of this research is
to identify the barriers and enablers in the implementation of Lean
Healthcare based on case studies of Colombian healthcare centers. In
order to do so, we conducted semi-structured interviews based on a
maturity model. The main results indicate that the success of Lean
implementation depends on its adaptation to contextual factors. In
addition, in the Colombian context were identified new factors such
as organizational culture, management models, integration of the care
and administrative departments and triple helix relationship.

Keywords—Barriers, enablers, implementation, lean healthcare,
sustainability.

I. INTRODUCTION

T is widely known that lean manufacturing principles can be

applied effectively to many different types of organizations
and industries, it’s principles have universal applicability [1].
Under this paradigm, [2] and [3] state that lean is a
management strategy that is applicable to all organizations,
because it is related to process improvement. In the line of this
thinking, it must be emphasized that many problems in the
industry, such as safety, quality, capacity constraints, low
levels of efficiency and motivation, are similar problems
arising in the health sector; therefore, the scientific literature
has analysed how to improve a process through new trends in
production management systems (i.e. lean), in order to reduce
costs in the sector, improve processes, enhance response times
and quality of care provided to patients and increase staff
satisfaction [4]-[8].

The literature on the lean philosophy has analyzed how the
factors of organizational context influence the implementation
and sustainability of lean in organizations, that is, to identify
barriers and facilitators is essential for the development of the
field of lean. Many investigations have been carried out on the
successful implementation of lean tools in enterprises [9],
likewise, there have been developed models to identify
barriers and facilitators to lean implementation. [3], [9]-[14].
However, the literature is scarce in studies that had established
the key factor for successful implementation of Lean in the
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Colombian health system. This gap is largely due to the
absence of qualitative empirical studies that take into account
the true complexity and context of lean [9] implementation
[15]-[18].

The aim of this study is to contribute to the understanding
of the lean implementation and sustainability in the
Colombian healthcare centers, specifically, to evaluate their
maturity level, as well as to identify those barriers that
obstruct the implementation and sustainability of this
philosophy and the enablers that can overcome these barriers.
To achieve this objective, we conducted semi-structured
interviews with Quality Coordinators in healthcare centers
located in the Metropolitan Area of Bucaramanga (Colombia),
in order to validate and supplement the existing theory about
barriers and enablers to enable implementation and
sustainability of lean healthcare, and find the organizations
mechanisms to overcome these barriers and to empower
enablers.

The paper is organized as follows: The first section shows
theoretical framework of lean healthcare. Subsequently, the
methodological design used in the research is detailed. Finally,
the results are discussed including recommendations for
possible future research based on the implications of this
study.

II. BACKGROUND OF LEAN HEALTHCARE

A. Lean Healthcare

The first publications related to the use of methods of
manufacturing in the health sector can be found in [19], [20];
based on a preliminary literature review, it is shown that the
use of lean in health services appears for the first time in a
work published by the Agency for the Modernization of
British NHS Health [21], notwithstanding the application of
lean healthcare has been increasingly documented in the
literature by different authors [22]-[24], everyone agrees that
the lean philosophy can be adapted and developed to improve
the health of patients. Other studies [10], [13], [19], [21] show
the rising importance that Lean Healthcare has had in the
recent years reflected in the increase of both academic and
empirical research.

Lean Healthcare applications in specific departments of
hospitals and clinics are shown in other research articles, for
example, the adaptation of Lean philosophy to improve the
processes of emergency services [25]-[27], surgical units [28],
[29] and laboratories [30]-[32]. However Lean Healthcare is in
an early stage of development, and appears to be far from
reaching a high level of excellence compared to Lean
Manufacturing applications [33].
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The first empirical studies of Lean Healthcare were
published in 2002 [21], which were mainly case studies of the
implementation of a tool or principle of Lean in a department
of a hospital or clinic, lacking a vision of Lean as a systematic
philosophy [34], [35]. Although Lean requires changes to be
adapted to the peculiarities of this sector [36], different
institutions have proved the benefits of implementing Lean in
Healthcare, for example the case of ThedaCare Improvement
System (TIS) of ThedaCare Inc., which reports a decrease in
waste and an increase in productivity [13], [36]. Another
successful report in the application of Lean as an operational
strategy is in the Virginia Mason Medical Center (VMMC)
[37]. Since the introduction of Lean, they have demonstrated
they can save capital, use staff more efficiently, reduce
inventories, improve productivity, save space and improve
quality. Improvements have resulted in tens of millions of
dollars in savings. Moreover, the case of Bolton NHS Trust in
UK is reported, standing out the main results obtained in more
than two years of practice such as the improvement of service
performance, quality and safety [38]. Furthermore, some
international organizations have developed guidelines of Lean
Healthcare [4], [39], [40], which show the results of its
application in institutions such as the NHS Institute for
Innovation and Improvement, the IHI- Institute for Healthcare
Improvement and the Lean Enterprise Institute. These case
studies disseminate Lean Healthcare initiatives as well as
show that this philosophy can reduce waste in the health sector
similarly to the manufacturing industries.

Nowadays, the accreditation requirements of the health
sector as well as the rising needs and expectations of patients
demand continuous improvement of health care quality while
lower costs are achieved [41]. Thus, the improvement of the
efficiency and effectiveness of health processes represents an
opportunity to reduce costs, improve the processes and the
quality of care, and increase staff satisfaction [3], [43], [44].
Lean has also been identified as an alternative approach that
seeks to solve the quality problems in a hospital or clinic [8],
[45]. Therefore, the purpose of Lean Healthcare is to create
value for the patients, which it is fulfilled with the elimination
of process waste in order to offer them a proper diagnosis and
treatment [24], [38], [46], [47]. According to the literature,
some outcomes of applying Lean Healthcare are: better patient
care, better quality service processes, better process design,
greater financial performance, greater value for patients, and
higher productivity and timely provision of services. These
results are got by reducing the time waiting, errors, incidents,
inadequate procedures and costs [3], [22], [24], [48]-[53].

B. Barriers and Enablers

The barriers are organizational characteristics that may limit
or prevent the implementation of Lean and also can
compromise the efficiency and effectiveness of the processes,
meanwhile, the enablers serve as catalysts which promote the
success and long-term sustainability of this philosophy [23].

Empirical studies on Lean Healthcare have started to abroad
the contextual factors that influence its implementation. The
main factors identified in the literature are: The top

management commitment and support, the organizational
structure, the multidisciplinary collaboration, the resources
and financial capacity, the leadership, the teamwork, the
training and education, the communication and exchange of
information, [3], [4], [23], [34], [45], [54]-[57]. These studies
state that the implementation of Lean is not a homogeneous or
invariable process instead of that, it is dependent on contextual
factors [34] However, there is still a gap in the understanding
of barriers and their relationships due to the lack of qualitative
empirical studies that abroad the true complexity of Lean [15].

III. METHODOLOGY

A qualitative research approach was selected in order to
validate the existing theory about barriers and enablers, and
also to identify new contextual factors which can be useful to
Lean implementation [58].

The multiple case study as research methodology allows to
compare, analyze and validate the same phenomenon in
different scenarios in order to predict similar results and allow
the expansion of theories [59], [60].

The data was compiled from the semi-structured interviews
which was conducted with Quality or Medical Management
coordinators in ten healthcare centers in Bucaramanga
(Colombia) in order to obtain information relevant to the
identification of the organization level of maturity and the
Lean facilitators and barriers. The selection of this population
was made considering that the interviewee’s position could
provide empirical knowledge related to the continuous
improvement of activities in healthcare centers. According to
[61], the purpose of the interview is to generate new
information and confirm the information known. This
qualitative instrument is useful to research strategic
phenomena where interviewees should reflect on daily
practices, and it is flexible because it allows researchers to
adapt the questions to the context of interviewees.

The semi-structured interviews were carried out using the
model developed by [62]. For information analysis, the stages
stated by [63] were used as follows: (1) The description
where the interviews were recorded and transcribed; (2) The
analysis where initial categories were defined based on the
maturity model to encode the information using the software
NVivo®, and (3) The interpretation of data based on the
contextual factors as recommended [63].

IV. DISCUSSION

A. Maturity Level

In order to identify and determine the level of maturity of
the studied clinics and hospitals which are named for
confidentiality reasons as A, B, C, D, E, F, G, H, I, semi-
structured interviews were carried out according to the model
developed by [62], which assessed through 34 items
(Appendix 1) the maturity level of the institution according to
the following factors: lean implementation enablers, lean
practices and operational performance of organizations. The
characteristics of each level are:

— Level 1: No adoption, where the problems are usually
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explicit and the solutions often focus on symptoms rather
than causes.

— Level 2: General awareness, where the search for
appropriate tools and methods is started, the problem
solving is increasingly structured, and there is an informal
approach in some areas with varying degrees of efficacy.

— Level 3: Systematic approach, where most of the
organization areas are involved but at different stages.
These institutions use more tools and methods to monitor
work metrics.

— Level 4: On-going refinement, where all areas are
involved but at different stages. There are sustainable
continuous improvement strategies.

— Level 5: Exceptional, well-defined, innovative
approach, where all areas are involved at an advanced
level. The results of the improvements are sustained and
there is an innovative approach to solving problems.

The analysis of the results are presented in Table I, where
the first row shows the maturity level of the healthcare centers
according to the lean implementation enablers, lean practices
and operational performance of organizations (Appendix I). In
the last row, the results of this evaluation are presented in
financial, quality, safety and patient opportunity terms.

TABLEI
MATURITY LEVEL EVALUATION
ENABLERS LEAN PRACTICES
F1 P1
F9 F2
3
2
F8 1 F3
0
F7 F4
F 5
PERFORMANCE
. 'ﬁ Opportunity Scheduled 1
Overall o Surgery
Al 5lsfacton Rate 99,13% Day
$49.969.044 $14.426.299 H Readmission § Opportunity Assigned Dating 1 2
. ’ Inpatient Rate _L/ Browse Internal Medicine Day
. Hospt 0 53,28
. m Infecion Rate 1,20% m Opportunity Emergency - t
ASSET LIABILITY Care minutes

Based on the results of the application of this instrument,
Fig. 1 shows the maturity of enablers and organizational
practices in relation to the four zones of progress defined by
[62], which are:

1. Progress zone when both the implementation practices
and the enablers to Lean sustainability are met
significantly within the organization.

2. Start zone when the enablers are used more than the
implementation practices within the organization.

3. Confusion zone when the implementation practices are
used more than the enablers within the organization.

4. Critical zone: when both the implementation practices
and the enablers to Lean sustainability are met
insignificantly within the organization.

Enablers

0 1 2 3 5 4 5
Lean Practices

Fig. 1 Progress zones to Lean sustainability

The healthcare centers A, B and I are located in the
Progress Area where the lean implementation reach a
sustainable level considering that enablers and practices are
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met significantly within the organization. However, healthcare
organizations in the other zones have not got sustainable levels
of lean implementation and present varying degrees of risk.

The healthcare centers C and H, which are located in the
Start Area, are organizations that have less risk compared to
other zones. This is due to its high level of enablers’
development which have a significant effect on the
maintenance of the improvements achieved through the Lean
implementation. However, the low level of practices’ adoption
reduces the efficacy of the continuous improvement strategies
carried out within these organizations. In order to move
towards the Progress Zone, these organizations need to have a
good command of lean tools and activities through training
and practice.

With respect of the health institution D, which have a high
level of Lean practices adoption, its efforts are insufficient and
inefficient due to the lack of enablers’ adoption that enable the
sustainable implementation of Lean. Such organizations suffer
from high levels of frustration caused by the efforts in the
implementation of improvement activities while not reach
satisfactory levels of performance. If enablers are missing, the
Lean philosophy does not function correctly because its Lean
practices are likely to fail. So, the risk likelihood to fail in
these organizations is higher than those in the Start Zone and
lower than those in the Critical Zone.

Since organizations in the critical zone (E, F, J and G) have
low levels of adoption of both Lean enablers and practices,
they need great efforts to move towards the Progress Zone.

B. Barriers and Enablers

This section lists the different organizational factors that act
as Dbarriers and enablers in the implementation and
sustainability of Lean Healthcare. A summary of the main
organizational factors that were identified in both the maturity
model and the case studies are shown in Table II. The second
column shows whether those factors are confirmed by
interviewees or are new additions (included) to the existing
literature, taking into account the Colombian healthcare
centers context.

TABLEII
ORGANIZATIONAL FACTORS: BARRIERS AND ENABLERS
Factor
Employee training Confirmed
Employee engagement Confirmed
Employee understanding Confirmed
Management commitment Confirmed
Management understanding Confirmed
Time for improvement work Confirmed
Resources for improvement work Confirmed
Change agent Confirmed
Bi-directional vertical information flow Confirmed
Organizational culture Included
Management models Included
Integration of the care and administrative departments Included
Triple Helix relationship Included

1.

Each organizational factor is described as follows:
Employee Training is established by the interviewees as a
key element for the implementation and sustainability of
the lean philosophy because they feel that the employee
involvement promotes successful outcomes. Moreover,
the transfer of knowledge from experts is considered
essential as employees feel part of the process.

Employee Engagement: The successful implementation of
Lean requires commitment from employees of all areas to
achieve sustainability of the improvements, then, the lack
of multidisciplinary collaboration is considered a barrier
to lean adoption. Some participants of the interviews
stated that is important to show staff the importance of
their functions along the value chain. To enhance the
commitment of the employees, one of the strategies used
by the healthcare centers interviewed is to make them
leaders of improvement projects in their work areas. Also,
courses or seminars on communication, teamwork and
leadership are taught in order to strengthen employee
engagement with the institution.

Employee Understanding: The interviewees stated that it
is important to know the concept and purpose of Lean
philosophy so that they can develop new ideas to the
process improvement. All employees must be respected
and their skills should be enhanced to increase the
customer value.

Management Commitment: All of the interviewees agree
that a total commitment of top management is required
because their support can favor the implementation of
other factors needed to the initiation and sustainability of
Lean philosophy. Regarding to this factor, a participant
said: "the fact that the chief work together with me, gives
me confidence and enthusiasm to continue working
towards service quality". The close relationship between
long-term plans and improvement strategies, allows
management to set up systems, procedures and policies
which benefit the implementation and sustainability of
Lean projects.

Management  Understanding:  According to  the
participants of this study, the Lean adoption goals should
be disseminated in all organizational areas. In order to be
effective, it is necessary that top management knows very
well the Lean concept, its objectives and methods, and are
able to explain and teach them to the staff. Moreover, the
interviewees agreed that the lack of integration of Lean
strategy with the overall strategy of the health institution
is one of the main obstacles.

Time for Improvement Work: The interviewees consider
that the time to carry out Lean projects is a critical factor.
Most of them noted that the lack of established schedules
for these projects make these improvements
unsustainable. One interviewee said: "the main barrier is
the time, because we get training, but we do not have time
to plan and implement improvements”.

Resources for Improvement Work: Although the
implementation of lean techniques is considered low-cost
investment, interviewees consider that it is necessary that
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a part of the annual budget must be allocated for the
development of improvement activities. However,
financial resources are not only considering but also
resources related to materials, physical space and staff.
Besides, there is a close relationship between the
resources allocation and the management commitment
and the employee involvement. As noted before, the lack
of resources is one of the common problems in
implementing and sustaining Lean.

Change Agent: According to the interviewees, the
presence of a leader who has the ability to motivate
workers in achieving improvement objectives, has had a
positive impact on the sustainability of Lean
achievements. In the line of this thinking the agent of
change must participate before and during the Lean
implementation.

Bi-directional Vertical Information Flow: Different
communication strategies are used by the healthcare
centers in order to exchange the information related to the
planning and development of improvement activities. The
use of intranet as well as formal or informal committees
are outlined. These communication strategies are used to
report the progress and to formulate new improvement
jobs.

Organizational Culture: Regarding to this factor, barriers
such as change resistance and staff turnover appear. The
former barrier is associated with the diversity of profiles
and professional approaches. The participants of this
study indicated that change resistance deserves special
attention in the initial phase of Lean implementation.
Meanwhile, a characteristic of the Colombian health
sector is the high staff turnover rates, which makes the
commitment of workers and the strengthening of the
organizational culture more difficult.

Management Models: Some interviewees stated that an
important facilitator for lean sustainability is the proper
use of management models that contribute to the spread of
lean best practices to all levels of the organization. The
systematic integration of these models such as ISO
certifications and the Joint Commission has provided key
tools for improvement work. As one of the interviewees
affirm: "the long-term sustainability of the improvement
activities has been achieved through a continuous
commitment to get international certifications".
Integration of the Care and Administrative Departments:
The relationship between these two departments is a
fundamental factor. Most interviewees perceived that the
care workers see lean projects as a barrier. A quality
coordinator said: "doctors must decide whether to use part
of their time in the patient care or use it to fill out forms".
Hence, there is a need to conform cross-functional teams
with employees from the two departments in order to
implement improvement works. The multidisciplinary
nature of the teams, that are usually made up of industrial
engineers, systems engineers, business managers, nurses
and doctors, should be used to enable the generation of

new ideas and the development of new improvement
works.

13. Triple Helix Relationship: The participation of
government and universities on improvement projects
within healthcare centers is highlighted. This factor has
allowed to ensure the necessary resources to implement
improvements as well as to get advice on methodologies
that contribute to improvements sustainability. As one
interviewee stated: "our healthcare center encourages our
postgraduate training through collaboration agreements
with universities in order to implement new trends and
methodologies in our clinic". Another interviewee said:
"we have participated in research calls offered by
Colciencias and worked together with university research
groups". Based on this triple helix participation,
improvements of work have increased with successful
implementation and sustainability.

V.CONCLUSION

Nowadays, the accreditation requirements of the health
sector as well as the rising needs and expectations of patients
demand continuous improvement of health care quality while
lower costs are achieved [42]. In this line of thinking,
implementation of Lean Healthcare provides the
transformation of the organizational processes. Based on the
multiple case study methodology, we found the contextual
factors that influence the implementation and sustainability of
Lean Healthcare. The main contribution of this study was the
identification of new organizational factors that were not
presented in the Lean maturity model developed by [25],
which are: organizational culture, management models,
integration of care and administrative departments and triple
helix relationship.

The results of this research allow healthcare centers to
know the key factors to implement and sustain Lean
improvement works. Furthermore, the enablers presented in
the article allow healthcare centers to strengthen their
improvement programs, to implement Lean strategies at all
levels of the organization and to identify the potential barriers
that could avoid the successful improvement of Lean works.
Moreover, it was found that the successful implementation of
Lean Healthcare requires employee training and
understanding, management understanding, allocation of time
and resources to improvement works, organizational culture,
and triple helix relationships. On the other hand, the factors
that influence the Lean philosophy sustainability are:
management commitment, change agent, bi-directional
vertical flow of information, management models and
relationships between care and administrative departments. In
addition, the multiple case study provide strong empirical
evidence of how organizational context influence the factors,
that is, depending on the context the factors could act as
barriers or enablers in the implementation and sustainability of
Lean Healthcare.

The limitations of this research are derived from the
reduced number of healthcare centers studied. Future research
could be addressed the validating of the maturity model of
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Lean including each of the organizational factors identified in
this paper in order to set up a framework that guides
healthcare centers to the successful implementation and
sustainability of Lean Healthcare.

APPENDIX I
TABLE III
LEAN SERVICE ASSESSMENT INSTRUMENT
Items

Employee training F1
Employee engagement F2
Employee understanding F3
Management commitment F4
Management understanding F5
Time for improvement work F6
Resources for improvement work F7
Change agent F8
Bi-directional information flow Pl
Identification of customer value P2
Customer involvement P3
Value stream mapping P4
Workplace design for flow P5
Connecting the process P6
Standardized tasks P7
Formalization of work standards P8
Proactive planning P9
Built-in quality P10

Pull system P11

Visual signals P12
Visualization of information P13
Visualization of improvements P14
Employees measure and follow up work P15
Multifunctional teams P16

Employee participation in improvement work P17

Focus of improvement work P18

Structured problem solving P19

Sustaining improvements P20
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