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Reducing Patient Waiting Time in Outpatient
Department Using Lean Six Sigma Methodology
E. V. Gijoa*† and Jiju Antonyb
This article addresses the issue of longer patient waiting time in the outpatient department (OPD) of a super specialty
hospital attached to a manufacturing company in India. Due to longer waiting times at OPD, employees need to be away
from the workplace for a longer duration. This problem was addressed through the Lean Six Sigma (LSS) methodology.
The process, starting from registration of a patient to dispensing of medicine, was included in the project. The non-value
added steps in the process were identiﬁed, and actions were initiated. A cause and effect diagram was prepared for high
patient waiting time, and causes were validated with the help of data collected from the process. Statistical tools such as
Kruskal–Wallis test, Box – Cox transformation, Control charts, normality test, etc., were used within the LSS methodology
not only to identify the causes but also to sustain the improvements. As a result of this project, the average waiting time
reduced from 57 min to 24.5 min and the standard deviation was reduced to 9.27 from 31.15 min. This will help the hospital
to serve patients better and faster, which, in turn, will lead to a reduction in delay of treatment and a faster recovery of
patients. The productivity loss due to absenteeism of employees from the workplace could be reduced. Generally, in an
Indian health care scenario, most of the activities were dependent on individual doctors rather than processes. This project
has helped the clinicians and the hospital management to identify the weak areas in the process for improvement. Because of
the implemented solutions, understanding the history of past treatments and medications of the patients was easy for the
doctors. Also, the practical validity of deploying LSS in a healthcare scenario was justiﬁed with this study. Copyright ©
2013 John Wiley & Sons, Ltd.
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1. Introduction
ean Six Sigma (LSS) is the latest generation of improvement approaches.1 It is a business improvement methodology that
aims to maximize shareholder value by improving quality, speed, customer satisfaction and costs. It achieves these by
merging tools and principles from both lean and Six Sigma.2 The lean improvement projects, executed using DeﬁneMeasure-Analyze-Improve-Control (DMAIC) methodology, are termed as LSS projects.1,3 While lean is all about speed and
efﬁciency, Six Sigma is about precision and accuracy: lean ensures resources are working on the right activities, while Six Sigma
ensures things are done right the ﬁrst time.4 The lean also aims to increase the speed of operations and simplify the process ﬂow.5 LSS
uses tools from both toolboxes in order to get the best of the two methodologies, increasing speed while also increasing accuracy.6 It
focuses on improving processes, satisfying customers and achieving better ﬁnancial results for the business.7,8 The concepts Six Sigma
and Lean have evolved and changed the way that many people view improvement work.9–11 A number of organizations in the
healthcare sector also have been implementing Lean and Six Sigma initiatives for the last ten years for improving their processes. In
previous years, several hospitals have adopted LSS, not only for quality improvement, and not just to deal with clinical and medical
issues, but more generally for business improvement and in all areas of operations.12 LSS projects in hospitals focus on different aspects
of the workings of the hospital, including, length of stay, appropriate use of medication, better use of operating rooms and nursing
efﬁciency, etc.13
The purpose of this paper is to demonstrate the power of LSS methodology in a hospital environment to reduce ‘patient waiting
time in outpatient department (OPD)’ of a large hospital attached to a manufacturing company. The next section provides the readers
with the details of the case study.

L

a

th

SQC & OR Unit, Indian Statistical Institute, 8 Mile, Mysore Road, Bangalore, 560059, India
Department of DMEM, University of Strathclyde, Glasgow, Scotland G1 1XJ, UK
*Correspondence to: E. V. Gijo, SQC & OR Unit, Indian Statistical Institute, Bangalore, 560059, India.
†
E-mail: gijo@isibang.ac.in

b

1481

Copyright © 2013 John Wiley & Sons, Ltd.

Qual. Reliab. Engng. Int. 2014, 30 1481–1491

E. V. GIJO AND J. ANTONY

2. LSS in OPD
This article presents a case study on LSS in a super-specialty hospital attached to a manufacturing company in India. This
hospital provides healthcare services to 12,000 current employees and their families along with the retired employees. This
is a hospital with approximately 80 specialist doctors working with other committed staff to provide quality services to the
patients. Each day, 700 to 800 patients visit the hospital for various types of treatments. Since the number of patients visiting
the hospital for treatments and routine health checkups is very high, the waiting time for people at the OPD was as high as
two hours. This longer waiting time was having a cascading effect on other hospital processes, including the admission of
patients to various in-patient departments and the different tests to be performed in the pathology department. Another
important issue was that whenever the waiting time was longer at the OPD, there was a general tendency that operators
in the processes did not report back to the factory on that speciﬁc day. During the rainy season, different types of inﬂuenza
were very common in this area, and this led to very high level of absenteeism. Hence, timely and quality service was of the
utmost important here as any delays in treatment to the patients would lead to increased absenteeism in the company,
causing production stoppages and other operational inconveniences resulting in customer dissatisfaction.
The OPD has three major processes, viz, registration, consultation and medicine dispensing. This process is deﬁned as follows: The
patients arrive at the hospital and take a token from a token distributing machine that records the serial number and arrival time of
each patient. Then, the patients wait in front of the registration counter. After registration is complete, they are directed to various
OPDs for consultation. The patients wait in the respective OPDs for their appointment. Those patients who have to collect medicines
after consultation are directly sent to the pharmacy for dispensing medicines. In some cases, the doctor decides that the patient
needs to be sent for further investigation in the pathology department. The process of patients being directed to the pathology
department for various investigations is not covered under the scope of this project. The hospital management decided to consider
the improvement of the pathology department process as a separate project. During this study, the processes considered for
improvement were registration, consultation and medicine dispensing. Because of the interfaces between doctors, nursing assistants,
pharmacists and registration clerks, the complexity of the process increases further. Lean strategy helps in eliminating waste and
other non-value added (NVA) activities from the processes and the streamlining of the operations of the hospital. A more streamlined
operation would assist in reducing the stress of doctors and clinicians in the hospital and thereby improving their performance. LSS
has been shown to produce improved quality, and at the same time reduce costs, on both the clinical and operational side of health
care.14,15 This approach to quality beneﬁted both the patients, the health care providers and the bottom line.16,17 Hence, it was
decided to adopt LSS methodology (DMAIC) to make process improvements as it was essential to have a deeper analysis of the
process to reduce the mean and variation in patient waiting times.18,19
2.1. The deﬁne phase
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During the deﬁne phase of a LSS project, the problem was deﬁned clearly and allocated to a team for execution. In this
project, a team was formed with the Head of General Medicine Department as the leader. The team members included doctors
from Cardiac, ENT, General Medicine and Ophthalmology departments. One pharmacist and a clerk from the registration
counter were also included in the project team. The champion for the project was the Medical Director of the hospital. The
champion was responsible for reviewing the project periodically for its progress, providing support to the team in terms of
infrastructure and other resources, including manpower for execution of the project. The champion also reported the progress
of all projects during the monthly business review meeting of the company. The project leader was trained as a Black Belt and
had overall responsibility of managing the team, completing the project as per the schedule and communicating with the
champion about the status of the project. The team members were trained as Green Belts and were responsible for
contributing towards the project by participating in team meetings, collecting data from the respective processes and acting
as change agents within the process. The organization hired a consultant as Master Black Belt (MBB). In this case, the
arrangement with the MBB was that, as and when needed, the team would conduct meetings/discussions with the MBB.
The team, after detailed discussion with the champion, prepared a charter with all the necessary details of the project. A
project charter provides a preliminary delineation of roles and responsibilities, outlines the project objectives, identiﬁes the
main stakeholders and deﬁnes the authority of the project leader.20 The project charter prepared in this study includes a
project title, the background and reasons for selecting the project, a goal statement, the team and a schedule for the project.
The project charter thus prepared is presented in Figure 1.
The critical to quality characteristic deﬁned in this case was the ‘patient waiting time at the OPD’ measured in minutes. The team
deﬁned this further as the time taken from issue of token to disbursement of medicine from the pharmacy. The team had an initial
meeting with a few outpatients, and they gave feedback that the waiting times in some OPDs were more than two hours. Hence, after
discussion with the champion of the project, the goal statement of this project was deﬁned as ‘reducing the patient waiting time at
the OPD to within 60 min’. The time frame given by the management to achieve this target was approximately ﬁve months. Based on
this understanding, the team decided to perform a Supplier-Input-Process-Output-Customer (SIPOC) analysis for this project, so that
every team member had good clarity in the process steps and project scope.20,21 During the preparation of SIPOC, people from all the
processes in OPD were actively participating. As a ﬁrst step in preparation of SIPOC, a high level process map was created by
identifying the broad steps in the process. This SIPOC helped the team to have a clear idea about the scope of the project. Since this
was a cross functional project, which involved various medical departments of the hospital, an understanding of the project scope by
every team member was necessary. The SIPOC, thus prepared, is presented in Figure 2.
Copyright © 2013 John Wiley & Sons, Ltd.
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Figure 1. Project charter

Figure 2. SIPOC for the OPD process

2.2. The measure phase
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The measure phase in the LSS method involves evaluation of the baseline performance of the system that exists prior to any changes
that the team might suggest.22 During the team discussion, it was observed that there was a possibility of variation in waiting time for
different OPDs. Hence, a data collection plan was prepared with different OPDs as a stratiﬁcation factor. As per the plan, a sample of
size 200 was collected on patient waiting time. The data was tested for normality and found not to be following the normal
distribution.23 The probability plots of original, as well as transformed data, are presented in Figure 3. To get an understanding of
the overall performance of the process, a process capability analysis was performed with Minitab software by giving 60 min as the
upper speciﬁcation limit. Any patient waiting time of more than 60 min was considered as a defect. Since the data was not following
any known distribution, even after transformation, the observed performance from the Minitab software output was considered for
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Figure 3. Probability plot for waiting time

baseline status evaluation. Figure 4 presents the Minitab software output of process capability analysis. The defects per million
opportunities (DPMO) found from this analysis was 508196 with a mean of 56.95 min and standard deviation of 31.15 min. This
was considered as the baseline of the process.
2.3. The analyze phase
In any LSS project, the objective of the analyze phase is to identify the root causes that create variation in the process.24,25 Since this
study deals with reduction of waiting time of the process, a two-stage approach was adopted in this project. During the ﬁrst stage, a
process analysis was performed to identify the NVA steps, bottlenecks and inefﬁciencies of the process. During the second stage, a
cause and effect diagram was prepared to identify the potential causes for longer waiting time, so that root causes can be identiﬁed
through data-based validation of causes. The activities performed during both of these stages are presented in the remaining part of
this section.
During the process analysis, a detailed process map was prepared for the process starting from the collection of a token to
dispensing of medicines at the pharmacy. There were a total of 35 steps in the process map, including decision points and waiting
times. After studying these process steps in detail, the team concluded that out of the 35 steps, 14 of them were NVA. While deciding
about the NVA, the team considered the seven kinds of waste according to lean principles. These are: overproduction, inventory,
motion, waiting, transportation, over-processing and defects.4 The team revisited each step in the process map based on these seven
points, and the decision about NVA was made. The team had further discussions to study the possibility of eliminating these NVAs

USL
Process Data
LSL
*
Target
*
USL
60
Sample Mean
56.9508
StDev(Overall)
31.1451

0
Observed Performance
P P M < LSL
*
P P M > USL
508196.72
P P M Total
508196.72

30

60

90

120

Exp. Overall Performance
P P M < LSL
*
P P M > USL
461004.83
P P M Total
461004.83

1484

Figure 4. Process capability analysis for waiting time
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from the process. Due to the nature of the process, some of the NVAs were not possible to eliminate from the process, whereas
actions could be initiated for the others. Table I presents a list of actionable NVAs identiﬁed through this analysis. The solutions for
these NVAs are discussed later in the improvement phase of this article.
Furthermore, the team performed a brainstorming session with the involvement of senior doctors, nursing assistants and
pharmacists working with the process to identify the potential causes of longer waiting times. The potential causes related to the
registration, consultation and medicine dispensing processes were identiﬁed. There were a total of 18 potential causes identiﬁed
at this stage. These causes are presented in the form of a cause and effect diagram.26 The cause and effect diagram is presented
in Figure 5.
The root causes for longer patient waiting time at the OPD were to be identiﬁed through data-based validation of these
causes. The team, along with the MBB and champion, had a further detailed discussion concerning the type of validation possible
for these causes. Based on this discussion, a cause validation plan was prepared and is presented in Table II. This validation plan
summarizes the details of data to be collected on each cause and the type of analysis to be performed for conﬁrming the root
causes. One such analysis used was a Kruskal–Wallis test for validating the cause of variation between OPDs with respect to
waiting time.23 There were multiple OPDs, such as Cardiac, General Medicine, Ophthalmology, ENT, etc. Hence, the waiting time
data was collected separately for all these OPDs, and the Kruskal–Wallis test was performed to test the signiﬁcance of waiting
time with respect to these OPDs. The p-value from this test was found to be less than 0.05, conﬁrming that there is a signiﬁcant
variation in waiting time between these OPDs.23 A box plot for the same data was prepared and is presented in Figure 6. A
sample of size 200 was used for these analyses. Hence, this was considered as a root cause to be addressed during the
improvement phase.
Wherever direct measurable data was not possible to collect on the causes, the GEMBA method was used to validate such causes.
In the GEMBA method of validation, the process was observed for a speciﬁed period of time, and the presence or absence of the
speciﬁc cause was recorded.27 In this case, the team decided to observe the process for a period of one month, and the occurrences
of speciﬁc causes were recorded. Based on these observations, a conclusion was made regarding the root cause. The summary of all
those validations is also included in Table II.

Table I. The list of non-value added activities identiﬁed for further action
Sl. no.
1
2
3
4
5
6

Non-value added activities

Correcting the wrong personal information entered during registration
Going back to the consulting room because not able to read prescription
Going back to the doctor due to medicine not available in the pharmacy
Doctors wait for stationary, such as a writing pad, etc., in the OPD
Patient reporting to wrong OPD
Patient not able to locate the OPD

Material

Man

Medicine not available

Stationary not available

Pharmacist arriving late
Pharmacist not able to read prescription
Person is very slow at registration counter
Less manpower at registration counter
Patient not giving correct information
Slow data feeding at the registration
Doctor arriving late
Personal preference of patients towards
No nursing assistant with doctor

Instruments not available
Variation between OPDs

Longer
patient
waiting
time at
OPD

Instruments not working
Network slow

Too much rush

Method

Computer not working at registration
counter
Computer not working at pharmacy

Machine

1485

Figure 5. Cause and effect diagram for longer patient waiting time at OPD
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Table II. Cause validation plan
Sl.
no.
Causes
1

Validation method

5

Person is very slow at
registration counter
Too much rush
Less manpower at
registration counter
Computer not working at
registration counter
Network slow

6

Stationary not available

7

9

Patient not giving correct
information
Slow data feeding at
registration counter
Doctor coming late

10

Instruments not working

11

Instruments not available

12

14

Personal preference of
patients towards any
doctor
No nursing assistant with
doctor
Variation between OPDs

15

Pharmacist coming late

16

Computer not working at
pharmacy
Medicine not available

2
3
4

8

13

17
18

Observation/Conclusion

GEMBA

Not observed

GEMBA
GEMBA

Observed on cardiac and diabetic OPD days
Not observed

Number of complaints reported to
system department for a month
Number of cases reported in a
month
Number of cases reported in a
month
GEMBA

Not reported during the month

GEMBA
Collecting data on OPD starting time
for a month
Number of cases reported in a
month
Number of cases reported in a
month
Through an interview of patients

Number of cases reported in a
month
Kruskal–Wallis test/Box plot

14 times it was reported from various OPDs
Observed almost all days
Not observed - The persons were found to be
proﬁcient in job
Observed on all days
This was not reported during the observation
period
Not observed
24 out of 30 persons interviewed showed
personal preference
Not observed

Collecting data on pharmacy
starting time for a month
Number of complaints reported to
system department for a month
Number of cases reported in a
month
Number of prescriptions going back
to doctor for clariﬁcation in a month

Pharmacist not able to
read prescription

Not reported during the month

The p-value for Kruskal–Wallis test is less than
0.05, indicating a signiﬁcant difference between
OPDs
Not observed
Only once it was observed during the month.
Observed on all days
Observed on most of the days
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Pead
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Figure 6. Box plot for patient waiting time for various OPDs
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2.4. The improve phase
During the improve phase of this project, the solutions were identiﬁed for the root causes.19,20 Actions were also identiﬁed for taking
care of the NVA activities listed in Table I. A risk analysis was performed for all the selected solutions/actions to identify possible
negative side effects of these solutions before they were implemented. A few of the selected solutions for the root causes and
NVA activities are as follows.
• For the root cause - medicine not available, software was prepared with real-time updating of medicine stock in the pharmacy.
This stock status was made available online at all of the doctors' consulting rooms. The nursing assistant with the doctor checks
the availability of medicine online and hands over the prescription to the patient. Once the pharmacist dispenses the medicine
and scans the barcode corresponding to the medicine listed in the prescription, the system automatically updates the stock
status of the medicine. Previously, the patients waited at the pharmacy until the medicine was brought from the central store
or returned back to the doctor for different medicine. As a result of this solution, the inconvenience caused to the patients
was reduced to a large extend.
• Another root cause was - unable to read the prescription. To resolve this problem, instead of a handwritten prescription, a
printout of the list of medicines was given to the patient. In this process, the medicine was selected from a dropdown menu
in the software. This ensures that the prescription is readable for the pharmacist and doctor prescribes only those medicines that
are available at the stores.
• One NVA activity identiﬁed was that the patient was not giving correct personal information, and this required corrections at a
later stage. For this, with the support of the Information Technology (IT) department, software was developed, and the details of
each employee and their family members were captured with a unique identiﬁcation number as the ‘employee number’. In this
process, if any employee or their family member quoted the employee number, all personal details, including history of past
treatments, were available in the system. This has helped in reducing time taken at the registration counter and consulting room.
This software was integrated with the stock updating software. Since in-house manpower was not available for this data entry,
three persons were hired on a temporary basis for two months to complete the computerization of the personal information of
all employees and family members. After these details were keyed in, individual's information was veriﬁed in the presence of
respective employees.
• Another NVA identiﬁed was that patients are not able to locate respective OPDs. To resolve this problem, a detailed sketch of the
layout of the hospital was prepared and displayed near to the registration counter. Also, directions to all the OPDs and pharmacy
were displayed at appropriate places. In this display, the name of the OPDs and pharmacy were written in both English and Hindi
languages so that everyone could understand and follow.
• Patients were showing some preference towards a few of the doctors and, hence, their respective consulting rooms were
crowded. This cause was addressed by allocating junior doctors to all such identiﬁed consulting rooms to support the senior
doctor. These include the OPDs of cardiac and general medicine.
• Doctor arriving late to the consulting room was resolved by rearranging the plan of activities for the day. Generally, the doctors
would ﬁrst make a ward round where patients were admitted and then start the consultation. Now, it was planned that the
doctors ﬁrst sit in the consulting room, and once the crowd has reduced, they go to observe the patients admitted into the ward.
The summary of all such actions is presented in Table III. An implementation plan was prepared with target date and responsibility
to apply all of these actions. During implementation of the solutions, the software was developed with the support of the IT
department of the company. This software was helpful in maintaining stock level updates online, updating patient details and

Table III. Cause and solution
Sl.
no.
Causes
1
2

Too much rush
Stationary not available

3

Patient not giving correct
information
Doctor arriving late

4
5

7
8

Medicine not available
Unable to read prescription

Copyright © 2013 John Wiley & Sons, Ltd.

Allocating junior doctors in OPDs with senior doctors
A list of required stationary was prepared and available at the registration
counter, and OPDs were veriﬁed daily evening.
Software for entering all personal details of the employees and their family,
linking to their employee number.
Re-planned the doctor's schedule for the day. Instead of visiting the ward ﬁrst in
the morning, doctor visits the ward once the crowd in the OPD is reduced.
Allocating junior doctors in OPDs with senior doctors where there is a huge
crowd
Allocating junior doctors in OPDs with senior doctors where the doctors require
more time for consulting
Software for real-time update of medicine stock
Printing the prescriptions, based on the software
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Variation between OPDs

Solution

E. V. GIJO AND J. ANTONY
creating prescriptions. Hence, even though this was started as a project limited to doctors and other paramedical staff of the hospital,
eventually it turned out to be a cross-functional project involving many areas and departments of the company.
Under the direct supervision of the team, all the solutions were implemented, and results were observed. The data on patient
waiting time was collected from the process to study the level of improvement in the process. Based on a sample of size 180, the
process capability analysis with a target of 60 min yielded DPMO of zero. The Minitab software output of the same is presented in
Figure 7. The average waiting time was reduced to 24.5 min from 56.95 min and standard deviation was reduced to 9.27 from
31.15 min. Thus, there was a reduction of 57% on average and 70% in standard deviation for patient waiting times. A box plot was
prepared to compare the waiting time before and after the project and is presented in Figure 8. The sample sizes used for making
the box plot were 200 and 180, respectively, before and after the study.
2.5. The control phase
The application of the LSS methodology not only improved the process performance but also process improvement in ensuring
sustainability of results in the long run. The biggest challenge in any improvement initiative is the sustainability of the achieved
results.1,28 For this, the following were planned:
• A monthly review was planned to discuss the status of implementation by the Medical Director of the hospital. The problems
cropped up during the implementation were discussed in this review meeting, and actions were planned for taking care of
the same.
• Standard operating procedures (SOP) were prepared/modiﬁed for all the processes and displayed near to the workplace. The
people were trained on the SOPs so that they could implement them without any difﬁculty.

USL
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*
Target
*
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60
Sample Mean
24.5263
StDev (Overall) 9.27382

Overall Capability
Pp
*
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*
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P P M Total
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20

30

40

50

60
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Figure 7. Process capability analysis for waiting time after the study
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Figure 8. Box plot for waiting time: before and after the study
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• Since this hospital was certiﬁed to ISO 9001: 2008, all the process changes made were brought under document control of the
quality management system.
• The internal audit check list was modiﬁed after adding the check points related to this project. This has even helped veriﬁcation
of the implemented solutions and control mechanisms under the scrutiny of internal auditing system of the organization. Thus,
all the actions initiated were institutionalized and practiced.
• Daily data was recorded on patient waiting time on a sample basis, plotted on a Run chart and variations were studied.29,30 A
sample Run chart is presented in Figure 9. A reaction plan was prepared along with the Run chart for taking immediate corrective
actions on the process, whenever signals for assignable causes were observed.29 The summary of all these actions was presented
at the monthly review meeting.
• The above data was used to calculate the DPMO, average and standard deviation of the process on a monthly basis and was
displayed in Medical Director's ofﬁce as a trend chart.
All of these actions with the support from top management have helped to sustain the achieved results of the project.

3. Lessons learned
This was started as a simple project with a few doctors and paramedical staff as members, but later it turned out to be a cross
functional project with the involvement of quite a few departments and areas of the organization. Through this project, the
people understood the power of working in cross functional teams, which was a ﬁrst experience for the hospital staff. Since
this was the ﬁrst project executed in this hospital, the objective of the management at this stage was to ensure that people
understood how to complete a LSS project. This study has demonstrated to the hospital staff how an LSS project can be
successfully completed by involving a cross functional team. This project also has proven that some of the solutions require
redesigning of the existing process ﬂow and current practices that were followed in the hospital for decades. Another
important point was that generally there was a feeling among the doctors and nurses that there was nothing to improve
in the hospital, which was proven to be wrong. The usage of Minitab statistical software for analysis of the data and making
meaningful conclusions also was new to the hospital staff.

4. Managerial implications
The healthcare-related activities in India are mainly dependent on individual doctors rather than deﬁned processes. Even in
super speciality hospitals, all activities are driven by very few senior doctors. Their activities were never monitored through
any metric. Most of the hospital management did not have any control over such processes. As a result of this project, it
was established that for improving the quality of service, the activities had to be process dependent rather than individually
driven. This study helped the management to review the metrics related to the process performance. Data and its analysis
gave conﬁdence to the people and the top management for taking decisions about the process. After observing success in
this project, the management decided to implement LSS throughout the organization. During the next year, a total of 23
projects were planned in the hospital.
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Figure 9. Run chart for waiting time
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5. Conclusions
The hospital had attempted to reduce the waiting time of patients at OPDs for several years through the application of recommended
practices with no signiﬁcant differences detected. This case study illustrates the application of LSS methodology to resolve the
problem of longer patient waiting times in the OPDs of a hospital. The objective of this study was to explore the practical propensity
of implementing a lean anchored Six Sigma model in a real-time healthcare scenario.
The implementation of a lean sigma framework in the organization provided an impetus for establishing best practice within the
organization. The methodological implementation accomplished the reduction in waiting time. Moreover, the reduction in waiting
time led to an increase in patient satisfaction. A signiﬁcant improvement was observed in the key performance metrics after the
implementation of the LSS strategy. The average patient waiting time was reduced by 57%, and the standard deviation was reduced
by 70%. The study enabled the inculcation of creative thinking as well as improved employee morale towards attaining the strategic
goals of the organization. By focusing on eliminating waste, identifying the truly value adding activities and using the DMAIC tools for
problem solving, it is possible to achieve signiﬁcant improvements in the levels of customer service provided. Also, the practical
validity of deploying LSS in a healthcare scenario was justiﬁed with this study. The authors hope that this case study will encourage
managers to use the LSS method to deal with difﬁcult problem in the hospital.
Even though the case study was successful in improving the process, the team encountered quite a few challenges during the
project execution. The most important challenge was that for implementing the solutions, support was required from various other
departments of the company. This included the support for developing software for various activities. The timely intervention of the
champion helped to resolve these issues. Another challenge was the collection of data, analysis and interpretation of the results. Since
the team members were not familiar with these activities, constant support from the MBB was required during the project.
After the completion of this project, the team was convinced of the following points: Extensive data collection was essential to the
success of the project, but this had to be focussed on the key areas identiﬁed in the study. Statistical software was essential for the
analysis. However, these packages required use by people with the correct training. LSS succeeded in a process where previous
improvement attempts had failed. This is attributed to the structured data collection that focussed attention on the true causes of
the problem.
There were quite a few areas in the hospital, such as medicine procurement planning, inventory management, high attrition of
hospital staff, equipment breakdowns, etc., that required further improvement. All these areas were considered as future projects
to work with. Since the Six Sigma organization in this hospital is still expanding, it is expected to achieve greater substantial
improvements in the near future.
A further survey of the hospital patients can be conducted to understand the effectiveness of the achieved results. During this
survey, the managers of various departments can also be included to understand the after-effect of this research in terms of
productivity improvement and reduced absenteeism.
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