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Experience of Implementing Lean Thinking in an Indian Healthcare Institution
Abstract

Purpose: The purpose of this study is to document the experience and impact of implementing
lean thinking (LT) in an Indian healthcare institution.

Design/methodology/approach: A detailed review of literature documenting the experience of
implementing LT in healthcare institutions is carried out. Review revealed that there is a dearth
of documentation on implementation of LT in Indian healthcare institutions. To address this gap,
the experience of implementing LT in an Indian case hospital is documented by adopting a single
case study research methodology.

Findings: Lean practices adopted by the Indian case hospital studied are documented.
Performance measures before and after implementation of lean practices in the case hospital are
compared. Based on this experience, a LT implementation framework is proposed for healthcare
institutions.

Research limitations/implications: As the current study documents the experience of an Indian
case hospital which is only at its initial stages of LT implementation, future study can
longitudinally observe a healthcare institution implementing LT to assess its long-term impact.
Future studies can also attempt to validate the proposed LT implementation framework in
different healthcare institutions.

Practical implications: Review of lean principles, practices and performance measures
discussed in the literature on implementing LT in healthcare institutions can act as a ready
reckoner for practitioners. Framework proposed based on the experience of the case hospital
studied is expected to guide healthcare practitioners in their lean journey.

Originality/value: This study is unique as it documents the experience of implementing LT in
an Indian healthcare institution and proposes an LT implementation framework for future

validation.

Keywords: lean thinking, process improvement, healthcare institution, hospital, case study,
framework, India, developing economy.

Article Classification: Research paper
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Experience of Implementing Lean Thinking in an Indian Healthcare Institution

1. Introduction

Accessibility and quality of health care services in India significantly varies across population
primarily depending on the income and location. There exists a wide disparity between India and
other countries across the world in terms of affordability and accessibility of health care. By
comparing the health care expenditure of India with US, UK, and China for the years 2010 and
2011, it is clearly evident that for a heavily populated country like India, private expenditure on
health is significantly higher than the general government expenditure on health. In particular,
private expenditure contributed to nearly 70% of the total expenditure on health (2013 World
Health Statistics). However, a diametrically opposite scenario prevails in a developed country
such as the UK where nearly 80% of expenditure on health is funded by government and only
20% by private expenditure. In both China and USA, an equal proportion of expenditure on
health is shared between private and government. In India, general government expenditure as a
percentage of total expenditure on health was observed to increase by nearly 3% from 2010 to
2011, but the increase still remains insufficient for the increasing population and rising cost of
living. The simultaneous increase in population and cost of living over the time period nullifies
the net effect of increase in government funding for healthcare. Also, within urban and rural
India, the quality and infrastructure available for providing health care services vary
considerably. Unfortunately, according to the recent census, 70% of India’s total population lives
in rural India, which does not have access to quality health care (2011 Census of India). It is also
to be noted that half of all residents in rural India live below the poverty line. As mentioned,
even though attempts are made by the Indian Government to make health care accessible, still a
wide gap is noticed between per capita government expenditure on health and per capita total
expenditure on health. This gap makes quality healthcare an unaffordable luxurious good for
major percentage of population in India. But, at the same time, India is internationally considered
to be a preferred destination for availing high-quality health care at the lowest cost (Connell,
2006). Mochi et al. (2013) mentioned that India has adequate resources and potential to meet the
demands of medical tourism when compared to other foreign countries. Fortis Healthcare Group
from India reported in August 2013 that its international business (patients from other countries)
has grown 20-25 percent a year over the past two years and it expects 28 percent growth in the
current year (Mishra, 2013). Reasons for increasing medical tourism from foreign countries are
attributed to the low-cost treatment and high-quality facilities (Gupta, 2008). Therefore, reducing
the private health care expenditure would not only increase the affordability for Indian
population but also will help in enhancing the competitive advantage and sustaining the existing
demand for medical tourism.

On the other hand, literature revealed that several healthcare institutions in developed countries
like USA (e.g. Virginia Mason Medical Center, Mayo Clinic, Thedacare Inc., Denver Health,
etc.), UK (e.g. Bolton National Health Service (NHS) Foundation Trust, Royal Sussex County
Hospital, etc.), Canada (e.g. Shouldice Hernia Centre, St. Joseph’s Health Centre, etc.), and
Australia (e.g. Flinders Medical Centre, Campbelltown Hospital, etc.) have adopted Lean
Thinking (LT) for achieving low-cost high-quality health care delivery. But, it was observed
from the review that the literature is in dearth of documentation related to implementation of LT
in healthcare institutions belonging to developing countries, especially from the Indian context.
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Thus, to achieve low-cost high-quality health care for Indian population and to sustain the rapid
increase in medical tourism (i.e., to cater to the international population), application of LT in the
Indian healthcare institution can be seen as one of the potential solutions. LT can help in
improving the efficiency of existing operational processes in healthcare institutions which can
ultimately reduce the cost of care delivered.

Considering the current situation of health care in India and the gap that exist in the current body
of research, we attempt to address the following research questions (RQ) in this study:

RQI. What is the current status of literature that deals with “LT implementation in
healthcare institutions”? As an outcome from this review, we also expect to answer the
following questions:

RQla: What are the principles, practices, procedures, tools, techniques (in short, it will
be called as “elements” from now on) of LT that are getting implemented in the health
care institutions?

RQI1b: What are the different performance measures utilised to report the benefits of LT?

RQ?2. Is there a standard procedure available in the literature to implement LT? If so,
what procedure is being adopted by an Indian hospital while implementing LT and how
does it help in improving its operational performance?

To answer these research questions, authors have reviewed the literature on “LT implementation
in healthcare institutions” and documented the experience of implementing LT in an Indian
hospital.

2. Literature review

Literature review was carried out to support the claim that the literature on LT implementation
lacked enough evidence from healthcare institutions in Indian context. Most of the studies
reviewed have been reported in last one decade. This indicates the growing importance and
relevance of LT in healthcare institutions. Review also captured the country in which study was
conducted, name of the case hospital, problem targeted by the case hospital using LT, process in
which LT was implemented, lean principles adopted, lean practices implemented, performance
measures monitored and outcomes achieved (as shown in Table 1 and Table 2).

“Insert Table 1 here”
“Insert Table 2 here”

Literature review revealed that only three published studies (Bhat et al., 2014; Diaz et al. 2012;
Miller & Chalapati, 2015) have documented implementation of LT in an Indian healthcare
institution to achieve process improvements. But, these studies differ from the current study in
the following ways:
e Bhat et al. (2014) documents the experience of applying lean six sigma methodology
whereas current study documents the experience of implementing only LT and not six
sigma
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e Diaz et al. (2012) explained the experience of applying LT to a single specialty hospital
(eye care provider) whereas current study documents the experience of LT
implementation in a multi-specialty hospital

e Miller & Chalapati (2015) is the study closest to the current study but it focuses on
solving a specific problem of reducing outpatient waiting time using lean tools. This
study claim to have developed a framework to analyze value streams for reducing waste,
but it only documented the experience of the hospital in reducing the outpatient wait
time. Study also fails to provide description on how to apply the framework in similar
cases in future. Current study differs by documenting the experience of the following:

o Implementing LT in the case hospital (especially the initial phases),
o Solving different problems and reducing the wastes in the hospital using elements
of LT tools, and
o Proposes a structured framework for overall LT implementation with detailed
description on the procedure to be followed
Along with these three studies, current study would add to the scarce literature on LT
implementation experiences from Indian healthcare institutions.

Another common observation across all the studies reviewed was that the procedure for
implementing LT in healthcare institutions varied from case to case. For instance, King et al.
(2006) used process mapping tool to group patients together for minimizing complex queuing in
the emergency department, whereas Jimmerson et al. (2005) have adapted Value Stream Maps
(VSM) and problem-solving A3 report tools to improve patient or information flow issues across
multiple departments. But, LT implementation in manufacturing sector was observed to adopt a
standard procedure fitting with five tenets of lean proposed by Womack and Jones (2009).

In summary, the detailed literature review clearly revealed the following gaps and insights:

e Most of the hospitals in developed countries like USA, Europe, Australia, etc. have already
adopted LT philosophy in healthcare and harvested significant benefits. Very few studies
exist from the Indian context describing the procedure to understand, develop and
implement LT in a healthcare institution.

e Almost all articles published confirm positive outcome after implementation of LT in
healthcare and thereby supports the recommendation of LT for improving the operational
efficiency of Indian hospitals.

e Procedure adopted for implementing LT was highly contextual and varies between
different healthcare institutions. Review also showed that the lean practices and
performance measures adopted by healthcare institutions varied depending on the
issue/problem that is being addressed by implementing LT in that institution. Scope exists
for proposing a standard framework in line with five tenets of lean which is widely adopted
in manufacturing context.

Anchoring on to these gaps and insights identified in the review, this paper documents the LT
implementation experience of a healthcare institution in India and proposes a standard
framework for guiding healthcare institutions in LT implementation.

3. Case Study Methodology — A Multispecialty Hospital

Research questions stated in the beginning clearly shows that this study attempts to address
“what” (what procedure is adopted by an Indian hospital) and “how” (how does it improve the

4
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operational performance) questions on LT implementation in healthcare institutions without
controlling for their behavioral events. According to Yin (2013), case study research
methodology would be the most appropriate methodology for addressing such research
questions. To understand the procedure adopted for implementing LT in a healthcare institution,
a multispecialty case hospital located in southern part of India was selected. As prescribed by
Eisenhardt (1989), Glaser and Strauss (1967), and Siggelkow (2007), case organization for this
current study is not randomly sampled. It was selected based on how it would support in
answering the research questions raised. Best-fit hospital for this study would possess the
following characteristics:
i.  Implementing process improvement initiatives based on the elements of LT

ii.  Employees of the hospital including the physicians are open and involved in improving
the processes of the hospital

iii.  Top management is willing to share data and encourage the involvement of external
researchers

iv.  Data collection process is convenient for authors (convenience sampling)

A multi-speciality hospital with over twenty clinical departments and 256 employees
(distribution of employees is given in Table 3) was chosen as a case hospital for this study as it
possessed the above listed characteristics of the best-fit hospital. Case hospital chosen has
continued to grow and stay competitive over past three decades by constantly adapting to the
changing requirements of their customers. A key reason for hospital’s competitiveness in the
market is widely cited to be its top management commitment and employee involvement. These
two characteristics enable the hospital to achieve efficient and effective processes that can
deliver the best care to their patients. For instance, recently top management of the hospital with
its HR team revised the induction training program for all the new joiners to introduce the
fundamental aspects of process improvement such as 5S and housekeeping techniques. It also
introduced staff incentive program for recognizing active participants, initiated free annual health
check-up for employees, and installed integrated IT systems to actively involve the employees.

“Insert Table 3 here”

Motivated by the quantum of benefits harvested by several hospitals in developed countries after
implementing LT, the case hospital was incrementally implementing process improvement
initiatives using elements of LT. As the top management of the case hospital was also focusing
on increasing its revenue through medical tourism by focussing on Gulf and African markets, it
was expecting that implementing LT would help in achieving world class quality and standards.

In this study, we observed the events as it unfolded and monitored both the process and outcome
in phases. As mentioned by Miles and Huberman (1994), following this procedure helped us in
avoiding retrospection bias and the influence exerted by the data collector in the research
context. The research project timeline is detailed in Table 4. The first author was present for all
the events, and the second author was regularly consulted for any suggestions during the course
of the research. Structured case study methodology discussed by Eisenhardt (1989) and Yin
(2013) for data collection and data analysis (Table 5) was followed in this study.

“Insert Table 4 here”
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“Insert Table 5 here”

4. LT Implementation in a Case Hospital — Data Collection & Analysis

Sources of data and evidence for answering the research questions were discussions with key
employees, direct observations and hospital documents. These data sources provided targeted
focus, contextual reality and stability advantages (Yin, 2013). Through triangulation of these
multiple sources of evidence, converging lines of inquiry were developed as it is the primary
evaluation criteria for case study research. Employees who played a key role in this process
improvement initiative of the case hospital were identified using snowballing technique
(composition of the team is shown in Table 6). Interactive discussion sessions were conducted
with doctors, nurses, support staff, and patients to gather data on their initial experience of LT
adoption. They had the complete knowledge of the hospital including its operational
performance, the extent of wastes prevailing in different processes, applicability of different
elements of LT, LT implementation plan, etc. Session reports were prepared after every visit to
organize the data gathered. Iteration between fieldwork and data analysis was followed regularly
as prescribed in the case study research process (Eisenhardt, 1989; Eisenhardt and Graebner,
2007). The recursive cycling between these two tasks allowed to empirically ground the
observations.

“Insert Table 6 here”

Problems were identified and analyzed through the lens of seven wastes of LT and suitable lean
practices were proposed for tackling these problems. Easily implementable and affordable
solutions with customer focus were given preference by the case hospital to create value to the
patients. Performance measures capable of measuring and monitoring the improvements after
implementing LT in the case hospital were also proposed. Some of the performance measures
adopted in the case hospital to measure the improvements during pre and post implementation of
LT were total lead time, average value added time, total waiting time of a patient, average
turnaround time for reports, physical space usage, worker absenteeism, walking distances of
staff, percentage of cases rescheduled due to late starts, and number of reports with errors. Two
instances of implementing LT (as described in Table 7) in the case hospital to address problems
in outpatient department and pharmacy department are presented in the following two
paragraphs.

Outpatient department - Initially, scheduling process for the outdoor patient department was
requiring the patients to travel to the hospital and check the availability of the doctor before
making an appointment. Wastes that got generated in the process were external transportation of
patients to hospital for seeking appointment, motion of patients within hospital for getting
appointment, waiting before their appointment as well as before meeting the physician
(inventory), and occurrence of over processing and defects on postponing patient appointments.
To overcome these problems and remove the wastes identified, solutions were proposed based on
LT practices such as process simplification, customer involvement, cycle time and lead time
reduction and work in progress (WIP) reduction. The solution implemented enhanced patients to
fix their appointment either by calling the hospital or using the hospital website where they had
the option of selecting the timings and doctor of their choice. This solution reduced the wastes
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significantly as the patient directly moved for consulting the specific physician in the selected
time slot on entering the hospital. The performance measures used to assess the improvements
after implementing the solution in the scheduling process of the outdoor patient department were
waiting time at different nodes in the hospital, total lead time from entering and leaving the
hospital, walking distance of patients, and percentage of cases rescheduled on a single day.
Waiting time and lead time reduced from hours to minutes on the implementation of the solution
proposed. Walking distance of the patients also reduced as they directly moved to the physician
without traveling to multiple counters for fixing and finalizing the appointment which in turn
was also found to improve the customer satisfaction. Percentage of cases rescheduled on a single
day reduced considerably and were found to be nil on most of the days after implementing the
solution.

Pharmacy department - Another solution, Integrated Pharmaceutical Information System (IHIS)
based on lean practices such as electronic data interface, information sharing, supplier
involvement and sole sourcing helped pharmacy department to leverage on special deals
provided by the drug suppliers on bulk orders as consumption pattern of each drug was better
predictable. The system also provided patients past purchases on inputting their enrollment
number which helped in storing their medication history. The system also enabled supplier
inventory monitoring by interfacing the information system with suppliers system which in turn
reduced the instances of number of medicine stock outs in a month, lead time between order and
delivery, number of instances of wrong billing, and number of emails transacted for order
placement between supplier and pharmacy department. Table 8 provides the comparison of the
performance measures pre and post implementation of these two LT solutions discussed.

“Insert Table 7 here”
“Insert Table 8 here”

As observed in the literature review, performance measures used by the case hospital were
highly contextualized and specific to the problem addressed. Significant improvements in
performance measures post implementation of LT were observed. Thus, the experience of the
case hospital clearly shows the potential of LT in reducing wastes in Indian healthcare system
and thereby would help in progressing towards the objective of making it accessible and
affordable. As current study is preliminary in nature, case hospital has to be studied in detail over
a longer time period to quantify the improvements achieved and detail the issues faced. Even
though the hospital started with its process improvement initiatives recently, it has followed a
structured procedure to implement LT. In the subsequent section, we document this structured
procedure as a lean implementation framework for healthcare institutions.

5. Framework for LT implementation in Healthcare Institutions

Yin (2013) while listing the advantages of case study inquiry methodology clearly mentions one
of the key advantages to be the benefits of developing theoretical propositions to guide future
data collection and analysis. Based on the detailed review of literature and experience of the case
hospital, a 5-step framework (Figure 1) for LT implementation in healthcare institutions is
proposed for future validation.
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“Insert Figure 1 here”

Step 1: Form a dedicated LT implementation team

A lean sensei has to be recruited by the executive leadership for assisting the healthcare
institution in its lean journey. Create positions and recruit qualified people with the assistance of
lean sensei to form the core lean implementation team. In addition, identify key players from
multiple departments of the healthcare institution to form a steering committee. The need for this
step has also been widely indicated in literature by stating that the implementation of lean
healthcare demands re-organisation of healthcare work by prominently reconfiguring the
occupational boundaries and installing new forms of clinical leadership (Waring and Bishop,
2010; Aij et al., 2015; etc.). Table 9 presents the LT implementation team that can be formed by
the healthcare institution for assisting in their lean journey.

“Insert Table 9 here”

Step 2: Train and educate the frontline management team on LT

Before beginning the implementation of LT, all the employees including physicians, nurse, and
staff, also known as the frontline management team, have to be trained on the concepts of LT by
the dedicated LT implementation team. Training the frontline management team has been
exhaustively mentioned in the literature using different terminologies such as employee training
programs (Ben-Tovim et al., 2007), standardized training programme for all clinical assistants
(Wood et al., 2008), training by counterparts to explain how protocols were designed (Shah et
al., 2008), trained clinical staff (Smith et al. 2011), relevant training of staff (Radnor, 2011), etc.
Hands-on experience through case examples and demonstration can be provided for different
lean elements to experiment and understand their implementation in a controlled setting. The
sequence of training can be followed as shown in Figure 2. Begin the training exercise with
healthcare institution’s top management and facilitate its transfer to different levels till the final
frontline staff level. This procedure is also called as “Leaders develop leaders”. Employees buy
the need for implementing LT with much lesser resistance when trained and guided by their
immediate superiors and employees of the same level. Therefore, proposed sequence of training
can be expected to reduce the employee resistance and thereby increase the probability of
success of the lean initiative.

“Insert Figure 2 here”

Step 3: Identify value streams & construct value stream mapping

Discuss with different stakeholders to identify the value streams of the healthcare institution.
Matthias and Brown (2016) observed how some of the apparent contradictions in the
requirements of the various stakeholders create operational and strategic tensions. Hence, it is
highly recommended to discuss with different stakeholders before identifying the value stream.
This discussion with different stakeholders also help in understanding the different types of value
streams present and their contribution towards achieving the healthcare institution’s mission.
Lean implementation team can select a value stream by evaluating on different characteristics as
discussed in Narayanamurthy and Gurumurthy (2014). After selecting a value stream, core lean
implementation team along with the employees associated with the selected value stream can
construct the value stream mapping (VSM). This step reveals various function areas, associated
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processes, and interdependency between processes and function areas at the value stream level.
Quantitative and qualitative data has to be included in detail at each process in the VSM to help
in the lean waste assessment. As the case hospital was at its initial stages of LT implementation,
process improvement team was still training its employees on the mapping of current and future
value streams and hence is not presented in this study. For more details on the application of
VSM, reviewed studies Jimmerson et al. (2005), Diaz et al. (2012), Bhat et al. (2014), Miller and
Chalapati, (2015), Dogan and Unutulmaz (2016), etc. can be referred.

Step 4: Identify and eliminate waste to optimize flow

Almost all the studies presented in the literature review section have performed this step of
identifying and eliminating waste to optimize flow and hence acts as the core objective of LT
implementation. Few studies (e.g. Jimmerson et al., 2005; Huggins, 2010; etc.) have prominently
focussed on only this aspect of eliminating waste and establishing flow. Impactful
implementation of this step influences the executive leadership’s decision on whether to continue
with LT in future or not and therefore it is essential that the guidelines are diligently followed in
implementing this step. From the data provided in VSM, different types of wastes that are
prevailing at different processes have to be identified. Seven wastes proposed within lean
manufacturing context have to be suitably adapted to the healthcare context as some of the
wastes mentioned in manufacturing are not relevant to healthcare institutions. A modified set of
six wastes identified in particular to this context are rework, motion, waiting, overprocessing,
overproduction, and defects. The new waste introduced in this study namely ‘rework’ differs
from the traditional waste ‘defects’. Defects that can be rectified are categorized under reworks
whereas those which cannot be rectified are categorized directly under defects. For example,
incorrect reporting can be rectified by correcting the mistakes and changes can be notified to
both the patients and physicians. Hence, this waste is categorized under rework. Lean tools and
practices can be selected from the already existing comprehensive list depending on the waste to
be eliminated. Lean practices listed in Table 2 can act as a comprehensive list for practitioners
getting started with their LT journey. Through the implementation of the lean tools and practices,
lean implementation team should target to optimize eight flows of healthcare - flow of patients,
staff, families & visitors, information, medications, supplies, equipment, and process
engineering. Once the solutions are proposed, future state VSM can be constructed.

Based on the literature review carried out and the experience of the case hospital, principles and
practices assisting in implementing LT are documented as Hospital of Lean (similar to already
existing House of Lean in manufacturing context) in Figure 3. Hospital of Lean provides the
lean implementation team with the sequence in which LT has to be rolled out. LT
implementation begins first with the components mentioned in foundation, followed by the
pillars, and finally the roof. Healthcare institution during its initial stages of lean implementation
has to focus on the first half of the foundation - people and teamwork. Committed leadership,
employee involvement, training, team culture, and clear set of objectives are the enablers for
building this part of the foundation. Gemba walks, frontline management systems (physician,
nurse, and staff), and strategy deployment are the lean tools which helps in constructing the
foundation. Second half of the foundation focuses on achieving stability and standardization to
ensure that the work is done in the right way every time. Sustaining the improvement becomes
very difficult in the absence of stable processes. Tools such as 5S and other housekeeping
techniques can help in creating order and standardizing the work as well as the workplace. Going
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ahead in its lean journey, the healthcare institution has to focus on building the pillars of just-in-
time (JIT) and built-in quality. These two pillars can be rolled out in parallel or sequence
depending on the resource availability with the healthcare institution. These pillars are focused to
drive the optimization of healthcare service production (JIT pillar) and quality (built-in quality
pillar) which is essential for ensuring cost-efficient and effective operations. Tools are listed in
these two pillars in the sequence in which they have to be implemented. Tools that assist in
achieving JIT (in the order of implementation) are A3 Thinking, VSM, one patient continuous
flow, pull systems (patient demand triggers the processes in healthcare service production), and
work smoothing (leveling/service production at a consistent rate). Tools that assist in achieving
built-in quality pillar are five whys (asking “why” until the problem’s root cause is found),
employee suggestion schemes, visual management, poka-yoke and andon (designing a process
that is mistake-proof). Strengthening these two pillars will provide scope for achieving the core
of LT which is pursuing perfection, continuous improvement, and respect to humanity. On
building these pillars, the healthcare institution can tap improvements in both patient and
healthcare institution performance measures - clinical quality, experiential quality, employee
engagement, cost effectiveness, and financial performance (listed above the pillars of “Hospital
of Lean™). Improving on these metrics will help the healthcare institution in achieving its vision
and mission statements which are focused to provide value to both its internal (employees) and
external stakeholders (patients/customers). Future researchers are invited to further empirically
validate and update the Hospital of lean in different healthcare institution contexts. Healthcare
institutions implementing LT can use this as a handout as it lists the lean tools and their
implementation priority.

“Insert Figure 3 here”

Step S5: Assess the improvement in performance measures & pursue perfection

Performance measures play a significant role in understanding the success of implementation of
LT. Several studies in literature have relied on wide variety of performance measures to assess
the impact of LT implementation (refer to Table 2 for the list of performance measures).
Moreover, it helps in understanding the current situation and also provides the roadmap for
continuous improvement based on the present or existing process performance measures. The
benefits harvested can also be compared by evaluating the performance measures before and
after the implementation of LT. Identification of performance metrics usually is left to the choice
of implementers and completely depends on the nature of process studied and problem
addressed. After comparing the benefits, all the processes (including the one to which LT was
applied) need to be analyzed and one process needs to be selected again to repeat from step 3-5
to pursue perfection through furthering kaizen (continuous improvement).

Based on the level of LT implementation at a healthcare institution, it can be categorized into
one of the five stages or buckets listed in Figure 4. Any healthcare institution on beginning with
lean implementation has to achieve supportive management system which has focussed strategy
deployment and accountability system. The absence of such a management system would not
lead the healthcare institution towards successfully beginning its lean initiative. Hence, achieving
better management system is the first stage or can also be called as a prerequisite for a healthcare
institution implementing LT (Furman and Caplan, 2007). On achieving the requisite
management system, the healthcare institution has to invest in its frontline management team to
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build a learning environment with better problem-solving skills and least resistance (Kim et al.,
2006). Employees with least resistance and motivation to engage in learning and implementing
new lean practices to eliminate waste is an indication of successfully reaching the second stage
of the lean journey. Post developing better management system and problem solvers, the
healthcare institution has to put them into use to achieve efficient processes and value stream.
Healthcare institutions can be categorized under 3™ stage if they have achieved least varying
processes with built-in quality and least stress on employees. Healthcare institutions reach stage
4 on successfully achieving better results in key performance metrics such as clinical quality,
experiential quality, engagement, and cost-effectiveness. On sustaining and improving the better
results obtained, the healthcare institutions reach the final stage 5. Based on the evaluation of LT
implementation experience of the case hospital, it can be categorized into stage 2 as it has trained
its employees and provided a conducive environment to become better problem solvers.
Initiatives have been taken by the case hospital to reach stage 3 with better processes and value
stream.

“Insert Figure 4 here”

6. Conclusion

Current study has answered the research questions that were raised in the beginning. First
research question was answered in detail by reviewing the literature on LT implementation in
healthcare institutions and documenting the name and country of the healthcare institution
studied, problem addressed, lean principles, practices and performance measures adopted, and
results obtained. From the review, it was found that no detailed study exists from the Indian
context describing the procedure to understand, develop and implement LT in healthcare.
Current study addressed this gap by documenting the LT implementation experience of a case
hospital in India. Comparison of performance measures showed that the implementation of LT
has reduced the usage of hospital’s resources including its employees and infrastructure and this
was expected to reduce the cost that the hospital will incur in delivering healthcare to its patients.
Positive outcome achieved through implementation of LT reveals the scope for LT in Indian
healthcare institutions. Practices implemented by the case hospital and performance measures
adopted by the case organization were also discussed. Based on the experience of the case
hospital and review of literature, a five-step lean implementation framework is developed to
assist healthcare institutions in structuring their lean journey. Step-by-step description and
demonstration have been provided for guiding future implementers of LT in healthcare
institutions. This answers the second research question.

LT, when implemented at the entire healthcare institution, can be expected to not only improve
the responsiveness of the healthcare institution to the patient's requirements but also significantly
reduce the cost incurred in delivering the care by removing the non-value adding tasks (Machado
et al., 2014). Cost benefits harvested by the healthcare institution can be shared with the patients
to derive a competitive advantage of providing quality treatment at low cost in the market. In a
country like India which has wide income gap within and huge demand quality healthcare, it is
an order-winner to implement process improvement strategies such as LT that can help in
overcoming the constraints of receiving affordable care and ensure healthy development for all
strata of people.

11
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6.1 Research Implications

Current study summarizes more than forty papers on LT implementation in healthcare
institutions in the literature review section. Review section tabulates the research questions
answered, lean principles imbibed, lean practices deployed, and lean performance measures
compared. This review can be used as a one point reference by future researchers in the area of
LT implementation in healthcare institutions. In addition to the detailed review, this research is a
valuable addition to the less explored domain of LT implementation in Indian healthcare
institutions. This study on the experience of implementing LT in an Indian case hospital will
reduce the dearth of documentation observed in literature. Finally, based on the review and also
the experience of the case hospital, current study is unique in proposing a comprehensive
framework with standard guidelines for implementing LT in healthcare institutions. This study
contributes to the nascent literature of developing a framework for LT implementation in
healthcare institutions with guidelines on employee training and classification based on the
progress made in LT implementation (Narayanamurthy & Gurumurthy, 2016).

Results and implications of current research has its own limitations. Inferences made in the
current study are based on the research carried out in a single case hospital and hence
generalizability of the outcome is not claimed. Future studies can attempt to generalize the
framework proposed as a result of single case study research in different healthcare contexts. In
addition, the current study describes only the initial stages of LT implementation in an Indian
hospital. Future study can assess the long-term impact of LT implementation by carrying out a
longitudinal case study of a healthcare institution.

6.2 Practice Implications

Positive outcome on implementing LT is expected to motivate practitioners in Indian healthcare
institutions to adopt such process improvement initiatives for improving the quality of care and
deliver it at minimal cost. The proposed framework for implementing LT along with the Hospital
of Lean (similar to House of Lean) structure is expected to assist practitioners in implementing
LT in healthcare institutions. In addition, the last three steps of the proposed framework are in
line with the 5 tenets of lean proposed by Womack and Jones (2009). Step 3 captures tenet 1,
step 4 captures tenet 2 and tenet 3, and finally step 5 captures tenet 4 and tenet 5. Hence, these
three steps are constructed cyclically as proposed by Womack and Jones (2009). The sequence of
training the employees at different levels in the hospital discussed in this study can help the
human resource manager and lean sensei during the lean journey. Finally, the five-stage
classification of hospitals into buckets based on their position in the lean journey can assist them
in conducting assessment and benchmarking.

Note

An initial version of this paper titled “Lean Thinking in Healthcare Sector: Experience from an
Indian Hospital” was presented at the 25" Annual Conference of Production and Operations
Management Society (POM 2014), 9-12 May 2014, Atlanta, USA.
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5 Stage 1: Better Management System
6

7 Focused strategy deployment

8 Layered and supportive standard work
9 Visual management

10 Accountability system

1

12

13

14

15 v

16

17 Stage 2: Better Problem Solvers
18

19 Total employee and physician engagement
20 PDCA and A3 Thinking expertise
21 . ..

2 Making problems visible

23 Learning organization

24

25

26

27

28

29 Stage 3: Better Processes & Value Stream
30

31 Less waste

32 Less variation

gi Less burden on employees and physicians
35 Built-in quality

36

37

38

39

40 Stage 4: Better Results

41 Clinical quality

42 Experiential quality

43 Engagement

44 Cost effectiveness

45
46 < ;
47

48 Stage 5: Sustain the Results

51 Continuous improvement
52 Pursue perfection

56 Figure 4 - Different stages of a healthcare institution in its LT journey
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