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Six Sigma > Introduction

My introduction as a Green-Belt candidate and my Project Sponsor

CHC SACHIVOTHAMPURAM

Green Belt:
Tony V Raju
Education-B-TECH Mechanical Engineering (June 2019)
Projects 1. Ultra-sonic based Imaging of fractured bones

2. Chalk Recycling Device
3. Optimised Transportation model for Kelchandra Pipe Industry

Sponsor:
Dr. Neetha Alice Paul
Education-MBBS,MS

Position-Medical Officer, CHC Sachivothamapuram

Company:

CHC sachivathomapuram is a
rural hospital in Kerala state,
India.

The hospital provide medical
service mostly in Non
Communicable Disease (NCD)
catagory.

The hospital has 4 doctors and
around 370-430 patient visit
daily in this hospital.

Oreiner.hutwelker@sigmalogic.de
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Six Sigma > Confirmation of my Project Sponsor

Scan of the signed confirmation eMail of my sponsor

CHC SACHIVOTHAMPURAM

CONFIRMATION MAIL

My name is Dr Neetha Alice Paul from the Hospital CHC SACHIVOTHAMAPURAM. | am
responsible for the medical services offered in this hospital and treatment of patients. |
confirm, that Tony V Raju (tonyoct97 @gmail.com) will implement the Six Sigma project in my
area of responsibility and will support Tony V Raju in the DMAIC phases (DEFINE, MEASURE,
ANALYSE, IMPROVE, CONTROL), in the role of a Sponsor.

For the Lean Six Sigma Green Belt certificate he/ she will measurable solve:
- a Quality-Problem of the output,
- an Availability-Problem (reduce cycle time or increase volume) and

- a Consumption-Problem (better utilization of inputs and/or resources and/or elimination
of waste in the process).

I allow Tony V Raju to conduct interviews with internal customer of (intermediate) outputs,
to involve experts of the topic and to conduct at least one workshop a) in the MEASURE
phase to analyze the inputs and the process and b) in the transition of the ANALYSIS to the
IMPROVE phase to determine the root causes of the problems and to develop solution ideas
to eliminate the root causes.

At the end of each DMAIC phase, Tony V Raju will present the most important results of this
phase in his/ her Project-Story-Book. Based on these results, | will decide on the success of
the project so far, either to require adjustments in the current phase or to recommend the
transition to the next DMAIC phase.

The decision about the implementation of solutions in the IMPROVE-Phase is up to me. |
note, however, that a project in which no solutions are implemented and which does not
lead to measurable improvements cannot be certified. Therefore, | will check the financial
and other benefits for plausibility after the approved solutions are implemented.

| accept that the application and registration at the TUM School of Management begins with
the sending of this e-mail, and that the course fee has to be transferred if the Project-Topic
and Project-Definition have passed the suitability check.

Oreiner.hutwelker@sigmalogic.de
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Six Sigma > Requirement >> TUM Lean Six Sigma Yellow Belt Certificate

Scan of my TUM Lean Six Sigma Yellow Belt Certificate

CHC SACHIVOTHAMPURAM

- TUTI

Certificate

Executive Education Program

We hereby confirm that

TONY V RAJU

has successfully completed the certification requirements for the

TUM Lean Six Sigma Yellow Belt

through the successful completion of the 22-week Professional Series of courses on the edX

platform, including 30 hours of lecture, weekly quizzes, and guided on-line case studies and projects,

Six Sigma and Lean: Quantitative Tools for Quality and Productivity

Covering the topics

Lean Six Sigma

e History of Lean * Project Identification and Definition
+ Continuous Improvement (Kaizen) e SIPOC

e 8D Problem Solving s Customer Expectations, VOC, Kano
+ Value Stream Mapping e Critical-to-Quality Parameters

e Fishbone, 5 Whys, Cause & Effect * Process Mapping/ Flow Diagram

e 3Ms: Mura, Muri, Muda e MSA, Gage R&R,

Oreiner.hutwelker@sigmalogic.de
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Six Sigma > Requirement >> Our Hospita in a Nutshell

Key Figures to our Hospital

CHC SACHIVOTHAMPURAM

4 DOCTORS HOSPITAL IN 370-43

(NO spec}alizatic} A NUTSHELL
VIEW

patient visit in
Friday itself

70-75% of total
patient are in NCD
CATAGORY

6 NURSE & 4 NON
MEDICAL STAFF

Around 2000 Around 20,000
patient visit in diabetes medicine
a week are delivered In
week
18/03/2020 ‘/
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Six Sigma > Requirement >> Our Hospita in a Nutshell CHC SACHIVOTHAMPURAM

Key Figures to our Hospital

1. Based on a survey (figure left ) about type of disease patient have
7 7 we found that there are two type. One communicable diseases
Cholestrol Category and second non communicable diseases.

3 92% Diabetes Melitus
Kidney Reiated Disease [l Systemic Hypertension

Disease TYPE

Activs Dy ' L] Viral Fever 2. Communicable disease are disease which spread by air, water,
B Active Gastrics . . .
Active Gastrics YK [ Active Diarrhea human contact etc. In case of our hospital they include viral
A El ::;P"“:;zm”m fever(14.9%) ,active diarrhea (2%) and active gastric (4.9%).They
f| Diabees Mekeus Dcwl:zuol form around 20% of total patients.
Vieal Fever : 3. Non communicable disease are life-style disease means they won’t

spread by contact. Diabetes, cholesterol, hypertension are some of
its type. They form roughly 80% of total patient.

4. In case of communicable disease patient will go directly to
pharmacy after consultation but in case of non communicable
A disease patient will go to lab and based on lab result they will go to

SOURCE pharmacy.
8/02/2019

5. Since non communicable disease (NCD) form 80% of patients we
can focus on that group and it will be beneficial in long run.

18/03/2020 ‘/
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Six Sigma > Our Hospital CHC SACHIVOTHAMPURAM

Medical Service in our Hospital

®

3 \
REDMINOTE 5 PRO REDMI| NOTE 5 PRO R a 4 |

[ @] - .( ) EDMI NOTE 5 REDMI NOTE 5 PRO
AL QL DUAL CARIERZ @O M DUAL CAM __l®] MI DUAL CAMERA

Queue at consultation Room Queue at Pharmacy

The average Length of stay of patient in hospital is around 1.75-2.5 hours a particular day as doctors have to handle a large population
and it cause poor medical service. The workload on lab is very high and also frequent unavailability of medicine occurs.
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Six Sigma > Demonstration of the Problems in our Hospital

CHC SACHIVOTHAMPURAM

Survey among patients
Results
VOICE OF CUSTOMER
1. Based on the survey conducted among
Category patient it is found that
o Avmu’;i;?‘“’:g [ WAITING TIME 2. Waiting time is the major problem they

70%

MEDICINE AVAILABILITY
9.0%

WAITING TIME
43.0%

MEDICINE QUALITY
15.0%

LAB CAPACITY
21.0%

[l LAB CAPACITY

[C] MEDICINE QUALITY

[l MEDICINE AVAILABILITY
[] STAFF AVAILABILITY

[C] NO COMPLAINT

suffer the most.

3. Lab capacity which in turn affect the
waiting time also contribute a major
part.

4. Medicine quality a problem which we
cannot address as it is out of control
becomes third most raised problem.

Interpretation and implication

From the survey we can conclude that solving waiting time and lab capacity can improve the quality of medical service offered to a higher level.

Oreiner.hutwelker@sigmalogic.de
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Six Sigma CHC SACHIVOTHAMPURAM

DEFINE

Identification and Definition of a Six Sigma Project
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DMAIC > Project-Topic CHC SACHIVOTHAMPURAM

Project-Topic

Project-Definition

The hospital has to handle large patient size and thus the length of stay of patient in government hospital is very high as 2.5 hrs compared to 30 minute
length of stay in private hospital. The longer length of stay not only affect the patient health condition but it also create medical error and affect the
quality of medical service The poor capability of diagnosis labortary also affect the length of stay.The frequent unavailaility of some medicine also make
situation worser.

MEDICAL SERVICE - i.e. products/ senvices, that we create - take a long time / are available too late. The loss of time/ delay occurs very often and
has a strong impact on the internal/ external customer. The problem can be solved with a very big contribution by the own department.

Relevance of the topic: 35%
Suitability for method: Six Sigma

Solvable by own department up to:_

Section 1: Process and Output

Summary:

The Service MEDICAL SERVICE is an intangible final Output for external Customers and is in the Creation Process TREATING PATIENT within a year
53 - 365 times generated. Important Input of the Process to generate the Product MEDICAL SERVICE is: TICKET , MEDICINE ,LAB
FACILITIES,DIAGNOSIS DEVICES.
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DMAIC > Project-Definition CHC SACHIVOTHAMPURAM

Project-Definition (1/2)

I section 2: Problem I o

Summary:
1. Problem: MEDICAL SERVICE THE PATIENTS DOES NOT GET ENOUGH TIME FOR TREATMENT.. MEDICAL SERVICE fulfills the requirement on Quality (is
error-free) in 30%.

2. Problem: MEDICAL SERVICE NCD LABORTARY TAKE TOO MUCH TIME. MEDICAL SERVICE fulfills the requirement on efficient utilisation of means (no
waste of Input, Resources) in 30%.

3. Problem: MEDICAL SERVICE FREQUENT UNAVAILABILITY OF MEDICINE IN PHARMACY. MEDICAL SERVICE fulfills the requirement on Availability (right
quantity) in 40%.

Section 3: Effect

Summary: Voice of Business
The satisfaction of the process-owners with the Consumption in the Creation Process of the MEDICAL SERVICE is: 50%.

The total costs of the specified 3 problems are estimated by 2500€ / year.
They are primarily the result of quality costs due to scrap and additional expenditure.
The solution of the problems is rated as:

- medium URGENT (70%-Level)
- major IMPORTANT (80%-Level)
100% W%
90% 0%
80% 20%
0% 70%
Wichtigkeit/ 00 Verfugoarkeitf, -
| . Availabili ’
mportance poce lity poving
30% 0% - -
20% 20%
10% 10%
0% 0%
0% 10% 20% 30% 40% 5% 60% 70% 80% £0%100% 0% 10% 20% 30% 40°% 50% B0% 70°% 80% 90%100%
Dringlichkeit/ Urgency Qualitat/ Quality
Oreiner.hutwelker@sigmalogic.de Six Sigma Project-Story-Book for: Tony V Raju (E-tonyoct97 @gmail.com) 13




CHC SACHIVOTHAMPURAM

DMAIC > Project-Definition

Project-Definition (2/2)

Summary: Voice of Customer
The satisfaction of the external customers with the:

- Quality of MEDICAL SERVICE is: 40%.
- Availability of MEDICAL SERVICE is: 30%.

Section 4: Solution

Solution Idea to 1. Problem
An effective study on which area cause bottle neck in the patient flow from ticket counter to pharmacy is need to be identified and improving that stage

for example pharmacy or labortarycan reduce the problem.

Solution Idea to 2. Problem

The efficency of the device and operator are need to be analysed and the inabilties are need to be rectified.

Solution Idea to 3. Problem

The critical medicines are need to be identified and provide provision for stocking them

additional Information

Your additional comments, advices, feedback ... are very appreciated.

Oreiner.hutwelker@sigmalogic.de Six Sigma Project-Story-Book for: Tony V Raju (E-tonyoct97 @gmail.com) 14



Six Sigma CHC SACHIVOTHAMPURAM

DEFINE

SIPOC, Voice to Criticals, Project-Charter, Stakeholder Communication
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DMAIC > SIPOC

SIPOC with the core process steps included in the project

CHC SACHIVOTHAMPURAM

Supplier

Input (xI)

Process (xMR)

1. Ticket Counter

Patient (Information)

Record Patient Details

Patient (General Ticket)

Customer

Ticket Counter

2. Patient Patient (General Ticket) Consult Patient Patient (OP Report)

3. Lab Technician Patient ( Lab Sample) Test sample Patient (Lab Report) Doctor
4. Doctor Patient (Lab Report) Assign medical treatment Patient (medical treatment) Patient
5 .Hospital (Pharmacy Dept) Medicine (order) Produce medicine Medicine (Delivery) Hospital

Results

1. First process steps represent ticket
counter operation

2. The process steps 2-4 represent
consultation,testing &pharmacy
activity respectively

3. The process step 5 represents
procurement of equipment and
medicine respectively.

Interpretation and implication

Since the process is a service system, actual process may not work in systematic fashion. The laboratory testing are only for NCD category patients and others
have to go to pharmacy directly.

Oreiner.hutwelker@sigmalogic.de
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DMAIC > Voice to Criticals >> Summary and details

Voice of Customer & Business, Customer & Management Requirements and Problems

CHC SACHIVOTHAMPURAM

Summary: Voice of Customer (VoC), Voice of Business (VoB), Critical Requirements (CCR/ CBR), Problems, Severity, KANO and CtQ-Rank

- Critical Business Requirement (CBR) or - Critical to Quality
Y Voice of ... pie - Kano-Catego Severi
Critical Customer Requirement (CCR) ol v

Y.01 |Patient (medical reatment) long watting time - :::n Patient (medical treatment) Length of stay ;antgnent (medical treatment) Length of stay too Must-Be

Y_02 21[:;;2'“ e Ehisec Caclyof Customer CCR: Patient (Lab Report) Facility usage efficient  [Patient (Lab Report) Facility usage inefficient Must-Be 83% 2

Y 03 Medppe (Delivery) unexpected shortage of Management CBR: Medicine (Delivery) Availabiity stock level >= |Medicine (Delivery) Availabilty stock level < YorelLess-ls-Bette 45% 3

medicine demand demand
Y_04

Results
1. Three critical problems are
identified under three domain.

2. Two problem are based on
customer and one based on
management.

Interpretation and implication

The quality and consumption problem are critical and are need to be effectively addressed and the availability problem can improve patient situation a lot.

The most important problems are: Patients length of stay & Facility usage inefficient

Oreiner.hutwelker@sigmalogic.de
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DMAIC > Voice to Criticals >> Charts CHC SACH'VOTHAM PURAM

CTQ Bar Chart for the Problems and their evaluation by the KANO Model

Yy: Problems of Outputs and their Severity (%) m Satsfaction Y,: Problems in the Kano-Model (CtQ's aligned with the Must-Be-Characteristic)

of Problems 90%

&
&
& é‘\\,’ 6‘5& . g Patient (Lab report) faciity usage
f & ¢
& 8 & 0% 10% 20% 30% 40% 50% 60% 70% 20% 50% 100%
& “ﬁp Fulfillment of requirements
'éfg 0\‘ ‘Jf A Must-Be ¢ More/Less-Is-Better @ Delighter =-===MB-Charakteristic
K i o Activate \ MiB/LiB-Charakteristic == = - Del-Charakteristic o Series10 o Seriesll

Y CTQ Bar Chart KANO MODEL

Interpretation and implication
The focus of my project is on the Must-Be problems (CtQ’s): Length of stay and Facility usage

Oreiner.hutwelker@sigmalogic.de Six Sigma Project-Story-Book for: Tony V Raju (E-tonyoct97 @gmail.com) 18



DMAIC > Project-Charter

PROJECT CHARTER

CHC SACHIVOTHAMPURAM

Project-Charter

Business-Case

The Service MEDICAL SERVICE is an intangible final Output for external Customers and is in the Creation
Process TREATING PATIENT within a year 53 - 365 times generated. Important Input of the Process to

generate the Product MEDICAL SERVICE is: TICKET,MEDICINE,LAB FACILITIES ,DIAGNOSIS DEVICES.

Project-Name

Quality Improvement in Rural Healthcare

Process & Output

Product/ Service: Medical Service

Process: Treating Patient

Voice of Customer (VoC)

The satisfaction of the external customers with the:
- Quality of MEDICAL SERVICE is: 40%.

- Availability of MEDICAL SERVICE is: 30%.

Voice of Business (VoB)

The satisfaction of the process-owners with the Consumption in the Creation Process of the MEDICAL
SERVICE is: 50%.

The total costs of the specified 3 problems are estimated by 2500€ / year.

The solution of the problems is rated as:
- medium URGENT (70%-Level) / - major MPORTANT (80%-Level)

Comment

In Scope Out of Scope

in: Non communicable disease out: Communicable disease

in: Medicine out: Labortary equipments

in: Labortary sample. out:

in: out:

Targets Timeline
Y_01 Reduce length of stay (minimum 45 min & max 1 hour) 1.11.2019
Y_02 Improve lab utilisation (Process atleast 15 samples in 1 hour) 1.11.2019
Y_03 Determine an EOQ for desirable medicine 1.11.2019

Timeline De Measure A

Target-Date: 1 August 2019 30 August 2019 25 September 2019

Problems

Y_01 | Patient (medical treatment) Length of stay too long

Y_02 | Patient (Lab Report) Facility usage inefficient

Y_03 | Medicine (Delivery) Availability stock level < demand

Solution-ldeas

An effective study on which area cause bottle neck in the patient flow from ticket counter to pharmacy is
need to be identified and improving that stage for example pharmacy or labortarycan reduce the problem.

The efficency of the device and operator are need to be analysed and the inabilities are need to be
rectified.

The critical medicines are need to be identified and provide provision for stocking them

Comment

Management

Sponsor|Dr Neetha Alice Paul Supplier|Pharmaceutical company

Results

1. The business case is clear

2. The three main problems are
identified

3. The Voice of customer is
guantified

4. Scope, targets (upside down
problems) and team defined

A_ccountable|Dr Latha Yohanan Customer
A_ccountable ...?|Nilok Amrth

Controlling e ?

Experts
Black-Belt Master-Black-Belt| Dr Reiner Hutwelker

Green-Belt oty

Green-Belt anf?

Expert ..?

28 October 2019 05 November 2019 17 November 2019 01 December 2019

Completion-Date:

Evaluation: days expired: 54 days expired: 25 days r ining : 1

days r ining : 34 days remaining : 42 days remaining : 54 days remaining : 68

Interpretation and implication

The length of stay and laboratory
efficiency are related while
availability of medicine is related
to an external supplier.

Oreiner.hutwelker@sigmalogic.de
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DMAIC > Stakeholder Communication

Stakeholder-Analysis and communication plan

CHC SACHIVOTHAMPURAM

Stakeholder-Analysis and Communication-Plan

Select one of your targets

positively! negatively
affected by the achievement
of thic tarnat? (Mamal

Who in the company 1S

i
- o
: a
L § How do you want to win the support of this Person?
3 2
z ~
g £
v o
- as$
Pseudony - Tgpe-oi s Tope .0‘ o
m N YT IS IS YT M communicatio | #0010 T communicatio

SO0 | communicatio |00 T

Influence)

Type of

Rank (Power x Interest x

2
=
-
[—
(=]
-8
(=]
g
=
=
—
=3
o
>
S
-5
i
=
=
)
(=]

Y_01| Reduce length of stay (minimum 45 min - maximum 1 hr ) Doctors Doc 10 9 personal talk weekly team discussion monthly | final presentation | at fixed dates 9 1
Y¥_02|Improve Lab utilisation (process atleast 15 samples in Thour) |Lab Technician LabT 5 8 workshop weekly team discussion weekly phase steering | asneeded 8 2
¥_03| Determine an EOQ for desirable medicines Pharmacist Phar 8 4 team discussion |  weekly personal talk biweekly phase steering monthly 8 3
Y¥_011 Reduce length of stay (minimum 45 min - maximum 1 hr ) Nurse Nur 3 4 personal talk monthly | team discussion [ biweekly workshop monthly 4 [ 4|
e 7 7 7 77 & 1 17 i =

©  Power Stakeholder -Analysis: Interest x Power x Influence Results

Latents

Promoters

Apathetics

1o Interest 11

Interpretation and implication

1. The principal stakeholders are Doctors, Lab technician,
Pharmacist and Nurse

2. The Doctors forms the promoter group as they have
power and interest

3. The lab technician has power but not so aware about the
project

4. Nurse show the least power and less influence

1. The effective ranking of each
person are assigned

2. The strategy which is needed to be
adopted for each catagory are
identified

3. The unawareness among nurse
and lab technician is need to be
addressed

Oreiner.hutwelker@sigmalogic.de
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DMAIC > Steering-Results

Results of the DEFINE-Steering

CHC SACHIVOTHAMPURAM

Define-Steering

Dr Neetha Alice Paul

valid but the unawareness about this program
may create confusion among different people
working in this hospital so | recommend
necessary communication. | am okay to go with
further processing.

Proceed to
Master-Black-Belt next-Phase Remarks Date Contact/ Verification-ID
Dear Tony, 30.7.2019
yes You give a transparent representqhon of the reiner.hutwelker@softlogik.de
process weaknesses, already enriched by your
_ own analyses and have successfully applied the
Dr. Reiner Hutwelker tools to hospital operations. That is not self-
evident - beautiful performance. Therefore a
clear GO to MEASURE from me. Please let your
Sponsor now also decide on this phase. - Reiner
Proceed to
Sponsor next-Phase Remarks Date Contact
yes Statistical analysis are verified and found to be 03.08.2019

neethapaul95@gmail.com

Only proceed to the next phase after a positive decision of MBB and Sponsor

Oreiner.hutwelker@sigmalogic.de
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Six Sigma CHC SACHIVOTHAMPURAM

MEASURE

Input-Analysis, Process-Mapping/ -Analysis, C& E-Matrix, Data-Collection-Plan, Hypothesis
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DIVAIC > Input-Analysis

CHC SACHIVOTHAMPURAM

Results

Input Analysis
xI_01
Which Input is necessary for the Process TREATING : ~
PATIENT? Patient (Information) Input

Please select an answer.

What do you require from PATIENT (INFORMATION)?

Quick processing of general ticket

Please enter your answer.

1. Overall 4 different negative influences of the inputs on our defined problems were
identified

Requirement

To which category does the Requirement QUICK
PROCESSING OF GENERAL TICKET belong?

Quality (Faultlessness/ Fulfilment of
Purpose)

Please select an answer.

Requirement-Category

2. The estimated frequencies of these negative influences range between 55-80%

Which deviation of PATIENT (INFORMATION) from the
Requirement is problematic for the Process?

Delayed processing of general ticket

Please enter your answer.

negative Influence

How often does the negafive Influence PATIENT
(INFORMATION) DELAYED PROCES SING OF GENERAL
TICKFT occur?

56%

Please enter a value between: 0% - 100%.

Probability of Occurrence

Xin: Inputs and the probability of the occ

of their negati

Interpretation and implication

1. The input patient iliness show deviation in two operation that is in laboratory as well as in ticket
counter.

2. Sampling indirectly affect the length of stay of patients

3. The ordering of medicine play a key role in the out of stock problem of medicine like metformin.

Four negative influences of the inputs on our defined problems were identified, with a frequency between 55-80%

Oreiner.hutwelker@sigmalogic.de
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DI/ AIC > Process-Mapping-Analysis >> Documentation of 1st workshop CHC SACHIVOTHAMPURAM

Workshop flipchart with the process-mapping analysis

o

e <
O o
wn W
w =
= <<
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=z =)
—
= =
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.O REDMI NOTE 5 PRO
Ml DUAL CAMER

/
{

Process mapping analysis was executed with our subject matter experts

Oreiner.hutwelker@sigmalogic.de Six Sigma Project-Story-Book for: Tony V Raju (E-tonyoct97 @gmail.com) 24



DIVIAIC = Process-Mapping-Analysis CHC SACHIVOTHAMPURAM

Process-Mapping and Process-Analysis for the focussed process in the hospital

Process-Mapping-Analysis of the Process: Treating Patient

Please specify the Process-Steps in detailed Activities the format: Verb + Noun (e.g.: weigh Ingredients) I n te r p ret a t i o n & i m p I i c a t i o n

Who ... ... does what?

1. Activity 2. Activity 3. Activity 4. Activity 5. Activity 6. Activity 7. Activity 8. Activity 9. Activity 10. Activity 1. Activity

1.ProcessStep | Ticket Counter Create general

1. The reduction in number of doctors at consultation room due to
e b o | ST e | clinical rotation will affect the length of stay of patients at

Laboratary - - p— - I - ) lab result Co n s u |tati0 n )
5. Process-Step  [Hospital (Pharmacy Dept) Deliver Medicine

2. The patients who came late in an hour will take more time for

getting lab result because of processing of initial lab sample they
received.

e | 3. The long waiting time of patient at pharmacy also affect the
e availability of critical medicine availability.

Which Inputs are necessary to start the

P 4. The variable patient volume is considered under availability
category.

Methods: perform the Activity? Clinical rotation Queuing Rules Arrival Time of patients.

Which Equipment/ Machines/ Tools operate
or support the Activity?

output: P —— . . . ]
inical rotation of e o
a
n

Resources: Laboratory Devices.

the Quality (Faultlessness/ Fulfilment of
Purpose) of the Output?

Which

of the:

- Methods and the Availability (right Quantity just in Long waiting time in
- Resources Time) of the Output? variable patiant volume) pharmacy

negatively affect:

....the Consumption and Waste of Input and
or Resources?

How often are the Activities affected by these negative|

Influences?|

Clinical rotation of doctors, queue rules in the laboratory and the variable patient volume are the most important influen‘C}s

Oreiner.hutwelker@sigmalogic.de Six Sigma Project-Story-Book for: Tony V Raju (E-tonyoct97 @gmail.com) 25



CHC SACHIVOTHAMPURAM

DIV AIC > Process-Mapping-Analysis

Bar Chart: Influences of methods and resources on the activities

~ xM & xR: Activities and the probability of occurrence of negative Influences from Method and Resources ReSUItS

0%
T0%
6% 1. The influences of methods and resources on the activities of the process show an
50% .
estimated frequency between 65-75%
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Interpretation and implication
1. The negative influences on the activities in the occur with a similarly high frequency

2. The Length of stay is the area where it is affected by both the clinical rotation as well as the long processing of lab sample

Process mapping analysis was executed and the negative influences are identified \/
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DIV AIC = C&E Matrix

Cause & Effect Matrix (1/2)

CHC SACHIVOTHAMPURAM

C&E Matrix

Influences from Input (xI) (= Causes)

Probability

90%

Y_01 | Problem: PATIENT (MEDICAL
TREATMENT) LENGTH OF STAY TOO
LONG

83%

Y_02 | Problem: PATIENT (LAB
REPORT) FACILITY USAGE
INEFFICIENT

45%

More/Less-Is-Better

Results for: Impact of Influences (x| & xP) on the Outputs (Y)

Y_03 | Problem: MEDICINE
(DELIVERY) AVAILABILITY STOCK
LEVEL < DEMAND

Product Sum of the Impact
of each Influence (xI & xP)
on all Outputs (Y)

Percentual Impact of each
Influence (xI & xP) on all
Outputs (Y)

Ranking of the Impact of
each Influence (xI & xP) on
all Outputs (Y)

xI_01: Input: Patient (Information) | Requirement: Quick processing of general ticket | Requirement-Category: Quality
(Faultlessness/ Fulfilment of Purpose) | negative Influence: Delayed processing of general ticket

56%

xI_02: Input: [ Patient (General Ticket) | | Requirement: Availability of medical service | Requirement-Category: Quality
(Faultlessness/ Fulfilment of Purpose) | negative Influence: Different Disease take different time for medical service.

81%

xI_03: Input: Patient (Sample) | Requirement: Clean and on time sample | Requirement-Category: Consumption (Material/
Machine/ Personnel/ Time/ Energy) | negative Influence: Delayed processing of Laboratary sample.

2%

xI_04: Input: Medicine (order) | Requirement: Optimum stock with regular filling | Requirement-Category: Availability (right
Quantity just in Time) | negative Influence: Out of stock condition of medicine and higher inventory

79%

from Pr

Step (XMR) (= Causes)

Probability

XMR_01: Activity: Describe illness | Input: Patient (Information) | Methods: ./. | Resources: ./. | Output: Patient (General
Ticket) | Influence on Quality: ./. | Influence on Availability: ./. | Influence on Consumption: ./.

XMR_02: Activity: Create general ticket | Input: ./. | Methods: ./. | Resources: ./. | Output: ./. | Influence on Quality: ./. |
Influence on Availability: ./. | Influence on Consumption: ./.

XMR_03: Activity: Consult the patient | Input: Patient (General Ticket) | Methods: Clinical rotation | Resources: ./. | Output:
Patient (OP Report) | Influence on Quality: Clinical rotation of doctors to ward increase length of stay at consultation |
Influence on Availability: ./. | Influence on Consumption: ./.

76%

XMR_04: Activity: Send Patient to the required Laboratary | Input: ./. | Methods: ./. | Resources: ./. | Output: ./. | Influence on
Quality: ./. | Influence on Availability: ./. | Influence on Consumption: ./.

XMR_05: Activity: Collect Blood | Input: Patient ( Lab Sample) | Methods: Queuing Rules | Resources: Laboratory Devices |
Output: Patient (Lab Report) | Influence on Quality: ./. | Influence on Availability: variable patient volume | Influence on
Consumption: ./.

72%

XMR_09: Activity: Generate Laboratory Result | Input: Patient ( Lab Sample) | Methods: Arrival Time of patients | Resources:
./. | Output: Patient (Lab Report) | Influence on Quality: The patients who came after first serum seperation take longer time
for result | Influence on Availability: ./. | Influence on Consumption: ./.

64%

XMR_10: Activity: Prescribe Medicine based on lab result | Input: ./. | Methods: ./. | Resources: ./. | Output: ./. | Influence on
Quality: ./. | Influence on Availability: ./. | Influence on Consumption: ./.

XMR_11: Activity: Deliver Medicine | Input: Medicine (order) | Methods: Pharmacy Que as per token. | Resources:
Medicine (Delivery) | Influence on Quality: ./. | Influence on Availability: Long waiting time in pharmacy | Influence on
Consumption: ./.

| Output:

Product Sum of the Determination of each Output (Y) by the Influences (xI & xP)

Results for: Determination of Outputs (Y) by

Influences (x)

Ranking of the Determination of each Output (Y) by the Influences (xI & xP)

75%

Percentual Determination of each Output (Y) by the Influences (x| & xP)

Oreiner.hutwelker@sigmalogic.de
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DI/AIC > C&E Matrix CHC SACHIVOTHAMPURAM

Cause & Effect Matrix (2/2)

Interpretation and implication

1. The cause & effect are analyzed and classified into suitable category.

2. The length of stay of patient is affected by ticket processing, different type of disease, arrival of patients as well as the clinical rotation of doctors.
3. The lab test result is affected mostly by the time spend by lab technician for processing result.

4. The availability of medicine is affected by both the number of patient as well as time spend at pharmacy.
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DIAIC > C&E Matrix >> C&E Heatmap CHC SACHIVOTHAMPURAM

Cause & Effect Heat Map (1/2)

Chart: C&E Heatmap eve 90% 83% 45% Results for: Impact of Influences (x| & xP) on the Outputs (Y)
P . . . Y_01 | Problem: PATIENT (MEDICAL |Y_02 | Problem: PATIENT (LAB Y_03 | Problem: MEDICINE
The cells indicate the strength of each relationship between influences (xI and xP) and the related TREATMENT) LENGTH OF STAY TOO |REPORT) FACILITY USAGE (DELIVERY) AVAILABILITY STOCK
Outputs (Y) as Risks (Probability x Severity). : LONG INEFFICIENT LEVEL < DEMAND risk-weighted Product Sum ) ; I.Qanking of the risk-
The Risks are the basis for prioritizing of the corresponding Hypothesis between x and Y. S5t of the Impact of each risk-weighted Percentual  weighted Impact of each
(Nothing needs to be entered here) oL Influence (xI & xP) on all  Impact of each Influence (xI Influence (xI & xP) on all
9 . Outputs (Y) & xP) on all Outputs (Y) Outputs (Y)
Influences from Input (xI) (= Causes) Probability D E] F

xI_01: Input: Patient (Information) | Requirement: Quick processing of general ticket | Requirement-Category: Quality

o
(Faultlessness/ Fulfilment of Purpose) | negative Influence: Delayed processing of general ticket &5 R

xI_02: Input: [ Patient (General Ticket) ] | Requirement: Availability of medical service | Requirement-Category: Quality|
(Faultlessness/ Fulfiment of Purpose) | negative Influence: Different Disease take different time for medical service. 81% 58,30%

xI_03: Input: Patient (Sample) | Requirement: Clean and on time sample | Requirement-Category: Consumption (Material/

o
Machine/ Personnel/ Time/ Energy) | negative Influence: Delayed processing of Laboratary sample. 72% 40,94%

xI_04: Input: Medicine (order) | Requirement: Optimum stock with regular filling | Requirement-Category: Availability (right

o
Quantity just in Time) | negative Influence: Out of stock condition of medicine and higher inventory’ 79% 8,58%

|Influences from Process-Step (xMR) (= Causes) Probability

XMR_01: Activity: Describe illness | Input: Patient (Information) | Methods: ./. | Resources: ./. | Output: Patient (General
Ticket) | Influence on Quality: ./. | Influence on Availability: ./. | Influence on Consumption: ./.

XMR_02: Activity: Create general ticket | Input: ./. | Methods: ./. | Resources: ./. | Output: /. | Influence on Quality: ./. |
Influence on Availability: ./. | Influence on Consumption: ./.

xMR_03: Activity: Consult the patient | Input: Patient (General Ticket) | Methods: Clinical rotation | Resources: ./. | Output:
Patient (OP Report) | Influence on Quality: Clinical rotation of doctors to ward increase length of stay at consultation | 76% 48,14%
Influence on Availability: ./. | Influence on Consumption: ./.

XMR_04: Activity: Send Patient to the required Laboratary | Input: ./. | Methods: ./. | Resources: ./. | Output: ./. | Influence on|
Quality: ./. | Influence on Availability: ./. | Influence on Consumption: ./.

XMR_05: Activity: Collect Blood | Input: Patient ( Lab Sample) | Methods: Queuing Rules | Resources: Laboratory Devices |
Output: Patient (Lab Report) | Influence on Quality: ./. | Influence on Availability: variable patient volume | Influence on| 72% 37,22% 5
Consumption: ./.

xMR_09: Activity: Generate Laboratory Result | Input: Patient ( Lab Sample) | Methods: Arrival Time of patients | Resources:
.I. | Output: Patient (Lab Report) | Influence on Quality: The patients who came after first serum seperation take longer time 64% 28,00%
for result | Influence on Availability: ./. | Influence on Consumption: ./.

XMR_10: Activity: Prescribe Medicine based on lab result | Input: ./. | Methods: ./. | Resources: ./. | Output: ./. | Influence on|
Quality: ./. | Influence on Availability: ./. | Influence on Consumption: ./.

XMR_11: Activity: Deliver Medicine | Input: Medicine (order) | Methods: Pharmacy Que as per token. | Resources: | Output:
Medicine (Delivery) | Influence on Quality: ./. | Influence on Availability: Long waiting time in pharmacy | Influence on 75%
Consumption: ./.

7,08%

risk-weighted Product Sum of the Determination of each Output (Y) by the Influences (xl & xP) 0,1566

Results for: Determination of Outputs (Y) by
Influences (x)

risk-weighted Percentual Determination of each Output (Y) by the Influences (x| & xP) 6%

Ranking of the risk-weighted Determination of each Output (Y) by the Influences (x| & xP)
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DIAIC > C&E Matrix >> C&E Heatmap CHC SACHIVOTHAMPURAM

Cause & Effect Heat Map (2/2)

Results

1. According to the C&E Matrix and Heatmap the two Must-Be problems (CtQ's) are triggered by negative influences of the input and activities, resulting in
comparable high risks for the corresponding x-Y-pairs

3. The risk is highest for the influence of different type of disease on length of stay of patient at hospital

4. The length of stay of patient at pharmacy has the lowest x-Y-risks

Interpretation and implication

1. The most important risks in influence-problem pairs (x-Y-pairs) will serve as a basis for the hypotheses
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CHC SACHIVOTHAMPURAM

DVAIC = Summary

Summary of important influence (x) problem (Y) relationships and ...

Influences of Inputs, Methods and Resources and their strength on the ... Legend

7

( | |(nearly) no risk
N

@ small risk
O moderate risk
0 strong risk
. higk risk

Results

Xmr_02 Arrival Nature of patient at lab

O O G Xmr_01_Clinical Rotation of doctors
G O CI XMR_03 Pharmacy waiting time

X_04 Medicine demand

S

Y_01 Patient length of stay

L i O 1. The delayed processing of ticket as

O well as different medical service
affect length of stay.

2. The time at which patient arrive
influence lab result.

3. The weekly demand is affected by
number of patients

... Problems
of the Output

O O O X_03 Delayed processing of lab sample
O
Q G CI XMR_04 Variable Patient volume

O O G X 02 Different medical service time

O O O X _01 Delayed Processing of ticket

O

Y_03 Medicine Order

Interpretation and implication:

Y01: Different medical service times is a strong risk while clinical rotation, arrival nature & ticket
processing are moderate risks

Y02: Delayed processing of lab sample is moderate risk while variable patient sample is small risk

Y03: Medicine demand & Pharmacy waiting time are of low risk on the medicine order

... the risks, that the influences trigger or increase the problems ‘/
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DIV AIC > Data Collection Plan

Data Collection Plan

CHC SACHIVOTHAMPURAM

Data Collection Plan ons and plan the graphical display as well as initial analyses based on the proposals (right ->)
-
5
q= Please specify the
% ; Targetand its
Please specify the units ification Limits - if [ Which dit Is a Measurement-

23 Influences (xI & xMR) and Outputs (Y) m"“"';n'd'”:"’“.?:! of the measurand (e.g. | Known-inthe format: |can the Measurand take?| 0% Should the Databe | o ¢, o s nalvais (MSA)
5T el days) Target: (Scale of Data) G R necessary?

bt usL:
i5 s
g
-3

Data discrete or

¥_011Problem: FATIENT (MEDICAL TREATMENT) USL8S min
LENGTH OF STAY TOOLONG Time Miautes LSL4S min scale) ne
Data discrete or
el M i s Lab resut numoer Units “Lgt;’ ::: E no
Data discrete or
:;mm‘m WWeekly demand of medicine | Number of Tabiet strips gtﬁggg “-;ll’“ ne
Which Data about the
circumstances should Where should the Data | For which Time Interval |Which Variable-Name will Who is responsible for
be f h""ﬁ: Should i€ | be collected? (Location! |~ should the Data be you assign tothe | ¥Meh File will the Data| e coirection of the
(Blocking-/ Condition- Source) collected? (Start/ End) Measurand? data?
Variables)
Type of day 5 2 z
{ilsasay Tosaday st5) 80 Hospital (Over all) 4 month Y_01_(Patient ) Leansixsigmahospial_rh_0S Myself
Hour (100 :“;)“' 9 clock 60 Laboratory & month Y_02_(LabReport) | Leansixsigmahospial_h_0S Myself
Type of medicine
hietformin) 60 Pharmacy 4 month ¥_03_(Medicine Delivery) |Leansixsigmahospital_rh_0S lyselr

Results
1. Data collection plan is formulated effectively

2. The circumstances are also evaluated

3. The USL and LSL are also specified, as well as the time

period of collection plan mentioned.

4. The sample sizes are specified

Interpretation and implication

1. The parameter, charts and one-sample tests are

suggested for the collected data

2. The output are all cardinal scale and has required

specific limits.

3. The input and its method are of nominal as well as

cardinal scale.
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DIVIAIC > Hypothesis

Hypotheses (1/2)

CHC SACHIVOTHAMPURAM

Y_01: Output: Patient (medical treatment) [ Degree of: Time (Minutes) ]

Thete is a! no Difference in the degree of: Y_0T Ouwtput: Patient (medical reatment) [ Degree of: Time (Minutes) ] between the Levels of: x0T Input: Patiernt
(nformation) [ Levels of: Ticket nature (New ticket!/Old Ticket) ].

Difference Hypothesis

t-Test

Risk Y_01: Output: Patient (medical treatment) [ Degree of: Time (Minutes) ]

There is al no Difference in the degree of: Y_0T Output: Patient (medical reatment) [ Degree of: Time (Minutes) ] between the Levels of: x|_02: Input: [ Patient (General
Ticket) ] [ Levels of: Disease Type (Diabetes Cholestrol hyperntension etc.) ).

Difference Hypothesis ANOVA

Y_01: Output: Patient (medical treatment) [ Degree of: Time (Minutes) ]

There is al no Difference in the degree of: Y_0T Output: Patient (medical reatment) [ Degree of: Time (Minutes) ] between the Levels of: *MP_03: Activity: Generate
Laboratory Result [ Levels of: Type of patient (Intial patient ! Final patiert) ].

Difference Hypothesis

t-Test

Risk

Y_01: Output: Patient (medical treatment) [ Degree of: Time (Minutes) ]

There is af no Difference in the degree of: Y_0T Output: Patient [medical reatment) [ Degree of: Time (Minutes) ] betw een the Levels of: «MR_03: Activity: Consult the
patient [ Levels of: Doctor number (Doctor present { Doctor absent) ].

Difference Hypothesis t-Test

Results

1. The variaation in time among New
ticket/Old ticket are need to be
analysed using the t-test.

2. The different disease take different
time which is also need to be
analysed using ANOVA.

3. The Intial and final patient meant to
determine the impact on early
sample arrival and can be
determined by t-test.

Interpretation and implication
1. The categorical nature of input need ANOVA and T test to determine the results and for further analysis
2. The Length of stay of patient under different disease category has the most risk factor
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DIVIAIC > Hypothesis CHC SACHIVOTHAMPURAM

Hypotheses (2/2)

Risk 02: Output: Patie ab Repo Dearee of: Lab re he an ho Results

There is al no Relationship between: xL_03: Input: Patient (Sample) [ Degree of: Time (Minutes) ] and: Y_02: Output: Patiert (Lab Repon) [ Degree of: Lab result number L. .
in an hour (Unitsthr) ] according to the Principle: The larger the value of x, the larger (resp. smaller) is the value of Y. 1. The clinical rotation of doctor effect

can be determined using T test.

Relationship Hypothesis Product-Moment-Correlation (Pearson)! General Regression
2. The performance of lab technician is
also determined ny regression
Risk 0J: Outp e g (Delive peqree o e gemand o 2( p per of 1able D methOd.
8.58% Thete is al no Relationship between: xl_04: Input: Medicine (order) [ Degree of: Patient Number (Number of patient] ] and: Y_03: Output: Medicine (Delivery) [ Degree of:

Weekly demand of medicine (Number of Tablet strips) ] according to the Principle: The larger the value of 1, the larger (resp. smaller)is the value of Y. 3. The influence of variable number of
population on the lab result can also
be determined by regression analysis.

Relationship Hypothesis Product-Moment-Correlation (Pearson)! General Regression

Risk Y_03: Output: Medicine (Delivery) [ Degree of: Weekly demand of medicine (Number of Tablet strips) ]

Interpretation and implication
There is al no Relationship between: sMR_T11: Activity: Deliver Medicine [ Degree of: time (Minutes) ] and: Y_03: Output: Medicine (Delivery) [ Degree of: Weekly demand

7.08% of medicine (Number of Tablet strips) ] according to the Principle: The larger the value of 4, the larget (resp. smaller) is the value of Y.

1. The regression will help to determine
relation between medicine demand
and patient number.

Relationship Hypothesis | Product-Moment-Correlation (Pearson)! General Regression |

Risk Y_02: Output: Patient (Lab Report) [ Degree of: Lab result number in an hour (Units/hr) ]

There is al no Relationship between: xMR_DS: Activity: Collect Blood [ Degree of: Mumber of patient (Patient per hour) ] and: Y_02: Output: Patient (Lab Report) [ A
Degree of: Lab result number in an hour (Unitsthr) ] according to the Principle: The larger the value of &, the larger (resp. smaller) is the value of Y. 2. The time at p harma Cy can a Iso be a

decisional factor.

Relationship Hypothesis Product-Moment-Correlation [Pearson)! General Regression

v
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DIVAIC > Mintab Worksheet

CHC SACHIVOTHAMPURAM

Example data-sheet of collected data

Results

X_01Delayed  X_02 Different X_03 Delayed Xmr_01_Clinical Xmr_02_Arrival  Xmr_03 Xmr_04

Y_01 Patient | Y_02 Patient |Y_03 Medicine| Processing of medical service processing of X_04 Medicine  Rotation of Nature of Pharmacy variable patient
Serial no [length of stay| Lab Report Order ticket time lab sample demand doctors patient at lab  waiting time volume 1. The time spend by patients of different
i1 65 12 19160 New Patient Diabetes 34 864 Doctor Present | Intial Patient 21 17
2 71 9 24410 Old patient Cholestrol 43 920 Doctor Absent ~ Final patient 31 12 token are recorded.
3 82 11 26500 New Patient Diabetes 25 1024 Doctor Absent  Intial Patient 27 18 2. The similar data records across
4 43 8 22610 Old patient Hypertension 31 915 Doctor Present  Intial Patient 19 8 d |ffe rent d ays an d wee kS are a |SO
5 119 12 18510 Old patient Hypertension 27 870 Doctor Present  Final patient 52 12
6 140 11 20280 New Patient Diabetes 22 906 Doctor Absent  Final patient 62 11 COI l eCted
7 110 13 22780 Old patient Creatin 29 916 Doctor Absent  Intial Patient 48 14
8 36 9 20550 Old patient Diabetes 34 890 Doctor Present  Final patient 16 13
9 57 10 20450 New Patient Diabetes 33 906 Doctor Absent ~ Final patient 24 37
10 76 11 19880 New Patient cholestrol 32 874 Doctor Present | Intial Patient 41 12

Interpretation and implication

Oreiner.hutwelker@sigmalogic.de
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DIVAIC > Steering-Results

CHC SACHIVOTHAMPURAM

Results of the -Steering
Measure-Steering
Proceed to
Master-Black-Belt next-Phase Remarks Date Contact/ Verification-ID
Hello Tony, 27.9.2019
yes A clear GO to ANALYSE. reiner.hutwelker@softlogik.de
Please collect as much as data as
Dr. Reiner Hutwelker possible, suggested in the Data-
Collection-Plan. This can be laborious,
but it is necessary for a successful
continuation of your project.
Proceed to
Sponsor next-Phase Remarks Date Contact
The data collection plan are found to be 2 10.2019
yes feasible and sqtlsfled with the curre.n.t.plan
for data collection. The concept of initial
Dr Neetha Alice Paul patient and final patient needs some
amount of clarity. So suggesting for more
no data collection in that area.

Only proceed to the next phase after a positive decision of MBB and Sponsor
Six Sigma Project-Story-Book for: Tony V Raju (E-tonyoct97 @gmail.com)
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Six Sigma CHC SACHIVOTHAMPURAM

Analyse

Data Evaluation, Process Performance, Test of Hypotheses, Root Cause Analysis
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DMAIC > Graphical Evaluation of collected data CHC SACHIVOTHAMPURAM

The graphical summary of Y_01 patient length of stay

Graphical Summary of Patient length of stay in hospital Time Series Plot of Patient le Resu Its
Summary Report Summary Report
L N Lot s o e The graphical summary indicates that
escriptive Statefics 250 Descriptive Statistics
/’_\ o " ! . e —— == | 1. The histogram shows the
7 i i ! \ o distribution of data and it follows a
_/ré \ 75th percentile 17125 200 * * » .
- P e = A | . bimodal pattern — one reason that
‘ . . .
95% Confidence Itervals A . the normality test indicate a
1 e o . L 14 | e G o significant deviation.
‘ o,
Data in Worksheet Order Normality Test | " e ® '? .. . .
et sy et e ) Dececn Ll VLN S RN ot s 2. The test gives 95% confidence
- . Y N | " N L4e TN interval range for mean, median
= - . ® * ) O...“ .
i N A O L WP Y ¥ . Rl Gl and mode.
’ : - - ” 3. The time series plot shows the
) 4 implicati variation of length of stay across the
Interpretation and implication mean and shows a high deviation.
1. The A square value equals 1.43 and p value less than 0.05. Thus, by rejecting the null hypothesis and
concluded that data does not follow normal distribution. 4.  The box plot displays the
L . . distribution of data based on
2. The non zero skewness value indicate the non symmetric nature of distribution. . . .
minimum, median and maximum

3. The skewness is increased by the bi-modal distribution, probably due to a special cause value of patient’s length of stay.
4. The 75% of the data is less than or equal to 171.25 and hence larger value above 200 occurs less frequently.

The graphical summary of the patient’s length of stay in the hospital shows that it does not follow a normal distribution and the general

trend in data is evident from the time series plot. \/
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DMAIC > Graphical Evaluation of collected data CHC SACHIVOTHAMPURAM

Mean and standard deviation Multivariate Chart of patient’s length of stay based on disease & clinical rotation

Average Patient length of stay with Variation by Type of disease, Clinical Rotation Standard Deviation of Patient length of stay by Type of disease, Clinical Rotation Results
250

3 A A —— %

. 7\ P 1. The Multi-Vari Chart shows the
—— variation of the:

- Y Patient length of Stay
_, related to the different levels of
° [ the variables:

w : s/ - x1-The type of patient’s
| disease.

B I AR S A RaeE s e W T e e - x2-The clinical rotation of
doctor.

200
20

150

Patient length of stay
Patient length of stay

2. The length of stay for diabetic
patients is under both doctor
rotation conditions (x2) higher

Interpretation and implication than for all other conditions.

1. The Multivariate chart shows how the clinical rotation of the doctor and the type of the disease affect the length 3

The cholesterol patients show an
of stay of patients in the hospital.

appreciable variation in standard
deviation in length of stay when
considering the effect of clinical
rotation.

2. The condition of absence of doctors at consultation increases the length of stay of patients in the hospital and is
higher in diabetic patients.

3. The length of stay is highest for diabetic patient and lower for hypertension patients.

The multivariate chart shows that clinical rotation of doctor has the highest impact on diabetic patient’s length of stay, but the variation in

standard deviation due to clinical rotation is highest for cholesterol patients. \/
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DMAIC > Process Capability CHC SACHIVOTHAMPURAM

Normal Distribution process capability & I-MR chart analysis

Capability Analysis ;or Patien:{lengr:h of stay in hospital Capability ;Falysisrfo; YO‘lrt(MINUTES Resu Its
ummary Repol iagnostic Repo
? Xbar-S Chart
How capable is the process? Customer Requirements & Confirm that the process s stable .
oS E U e = 1. The Ppk, % Out of spec and DPMO
L Z potential = 045 ! e . s 150 * i * . . .
o e — (R PR P . —— = indicate the process performance.
Mean 13931
Standard deviation (overall) 30566 .
R o o e ) - 2. Ppk=0.16, corresponding to a
(Clual veral apabir Pp * .
g o o o i Lt = = Z.Bench=0.47 (Sigma-Level).
Lo % Out of spec 3201 : e
— ; PPM (DPMO) 320077 0 o . . .
T ‘ 2 : : 2 3. These indicators are equivalent to
T e T et Porn o 32.01% of the data falling outside the
The points should be close to the line. W o . .
/ ) Actual (overal ity is what the customer experiences. ‘/. NormalityTelst speCIfIC Ilmlts
e & e
”’,/ e o s 4. However, the normality test failed
";‘/ (data on length of stay of patient in
S0 N S S i, = P the hospital is not normally

distributed) and thus the
interpretation of the results are under
reservation.

Interpretation and implication
1. The Ppk value shows how well the process is centred about the upper specification limit of 150 minutes.
2. The process performance here shows that hospital current operations are not satisfactory.

3. Because the data is not normally distributed, also the Binomial Capability Analysis is calculated.
For this, the cardinal scaled data need to recoded to nominal scaled data.

The process capability shows that almost 32% of patient’s length of stay in hospital exceeds the upper specific limit of 150 minutes and since it is not
normally distributed, the binomial capability analysis is needed to be done. \/
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Binomial process capability analysis of patient’s length of stay in hospital

_ _ , _ Results
Binomial Capability Analysis for Patient's length of stay in hospital Binomial Capability Analysis for Patient's length of stay in hospital
Summary Report Diagnostic Report
% defective at or below 1%? A, .PChart ; . . R .
R L" he % def below 1% . — Dfsubg::::sscmmnmmm“ . . P conﬁmja.m oracessnsr:n: - — 1' The b| nom |a| ca pa b| | |ty ana |yS|S of the
e o T s 2 given data set is carried out with a sub
== T P group size of 1 and the P chart shows
Process Capability (Overall) E . .
B i . the proportion of non conforming
Observed % Defective per Subgroup 95?6 f\: (1762, mgj .
Where are the data relative to the acceptable level? ::;:.:; o) 309;; ol Lol Ll | eeececed bosed Ry S (S 1 units for eaCh SUb group.
§ }_'_i Comments ope
i PR i S 2. The process capability measures
s o =l 1 30.95% defects with a confidence
s interval from 17.62 to 47.09%
§ 60 L .
“ e e P S SV 3. This corresponds to 309524 parts per
s : 5 = z million defects.
(1] 100 Subgroup

4. The process zis found to be 0.5
Interpretation and implication indicating a low Sigma Level.

1. The binomial capability analysis is carried out because the data does not follow a normal distribution.
Thus we recode the length of stay data with: O data lies within the limit of 150 minutes and 1 when data
lies outside the specific limit of 150.

2. The current performance level is that 69% of patient’s length of stay is below or equal to 150 minutes and
that means a poor performance compared to our target of 99% population to be within that limit.

Binomial capability analysis shows, that 31% of the patient’s length of stay in the hospital falls above the specification limit of 150 minutes ‘/
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Mood’s median test on type of patient ticket’s impact on length of stay patients in hospital

Y_01: Output: Patient (medical treatment) [ Degree of: Time (Minutes) ] Results

There is al no Difference in the degree of: Y_01: Output: Patient [medical treatment) [ Degree of: Time (Minutes) ] between the Levels of: x[_01: Input: Patient

(Information) [ Levels of: Ticket nature (New ticket!Old Ticket) ]. 1 The M OOd'S m ed ia n test iS a
Difference Hypothesis t-Test nonparametric test that is used to

test the equality of medians from
two or more populations.

Patient length of stay in hospital Descriptive Statistics
250 - . .
ticket . Median N <= Overall Median N > Overall Median Q3 — a1 95% medianci | 2. The p= 0.758 and it is greater than
NEW 125 n 10 61 (112.674, 153.162) the specified alpha criterion of
o0 OLD 127 10 11 66 (110.347, 156.285) . .
g ’ Overall 126 0.05, which confirms the null
% 95.0% CI for median(NEW) - median(OLD): (-30.4202,26.0652) hypothesis.
5 —_— 3. The 95% confidence intervals (Cl)
a * * es . . .
of the Median indicate the same
100 ‘ Null hypothesis He: The population medians are all equal range for both patient types
Alternative hypothesis Hi: The population medians are not all equal '
o | oo D: Chi'squoa:z p“’oal‘fj 4. The Medians for the length of stay
bkl e ‘ s differ by 2 minutes between new
. et e and old patients
Interpretation and implication
1. The difference in length of stay of new ticket patients and old ticket patients are neither statistically significant 5. The boxplot diagram shows this
nor practically relevant (2-3 minutes difference) small difference and the similar
2. It can be concluded that the type of ticket plays a negligible role in the overall length of stay of patients in the variation of the length of stay
hospital. based on median.
The type of patient (old vs. new) has no impact on the length of stay ‘/
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CHC SACHIVOTHAMPURAM

Mood’s median test on clinical rotation’s impact on length of stay of patient in hospital

Y_01: Output: Patient (medical treatment) [ Degree of: Time (Minutes) ] Results

There iz al no Difference in the degree of: v_07: Output: Patient [medical treatment] [ Degree of: Time (Minutes] ] betw een the Levels of: xMP_03: Activity: Consult the

patient [ Levels of: Doctor number [Doctor present | Dactar absent] ], 1 Th eM ed ians fO r Ie ngth Of Stay
Difference Hupotheszis t-Test differ by 17 minutes when one

doctor go for clinical rotation or

Patient length of stay in hospital attending the emergency case.

Descriptive Statistics
250

Clinical Rotation Median N <= Overall Median N > Overall Median Q3 - Q1 95% Median CI 2. This difference is statistically not
| , CocToRFRESENT 12 2 h 3 e10n significant (p= 0.757), thus
2 Overall 126 confirming the Null Hypothesis.
= 51)
'_E = o— Test
& ) * Null hypothesis He: The population medians are all equal

Alternative hypothesis Hi: The population medians are not all equal
DF Chi-Square P-Value
1 0.10 0.757

100 ’

DOCTOR ABSENT DOCTOR PRESENT
Clinical rotation of doctors

Interpretation and implication

1. The difference in length of stay of patient based on clinical rotation of doctor is not statistically significant.
Although the median under the condition: Doctor absent is 17 minutes longer, the high variability in the length
of stay and the small sample size probably camouflages this difference.

2. Especially for the condition: Doctor absent, we should investigate its causes, to reduce the variability

Although the result is not significant, we should investigate the root causes for the increased and variable length of stay, if the Doctor is absent

43 /
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Mood’s median test on type of patient’s disease

¥_01: Output: Patient (medical treatment) [ Degree of: Time (Minutes) ]

Results

There iz al no Difference in the degree of: ¥_01: Dutput: Patient [medical treatment] [ Degree of: Time [(Minutes] ] betweenthe Levels of: 1l_02: Input: [ Patient [(General
Ticketl] [ Levels of: Dizeasze Tupe (Diabetes, Chaolestrol hypertension ete.] 1.

1. The Medians for length of stay
ANCVA differ by 78 minute between
creatin patient (lowest LOS) and
diabetic patient(highest LOS)

Difterence Hupothe sis

Patient length of stay in hospital Descnptlve Statistics

250

Type of disease Median N <= Overall Median N > Overall Median Q3 - Q1 95% Median Cl

CHOLESTROL 116.5 6 4 450 (104,150477) 2. This result is statistically
g Iy DIABETES 190.0 2 12 645 (138.897, 201.412)
5 YPERTENSI 30 3 17.0 (107.945, 127.247 : :
: i /’ N - - EFl"lTE“S oN 118 : 3 170(107.945,127.247) 3. The 95% confidence intervals (Cl)
o vvera 0. . . . .
=~ - of the Median indicate different
: ‘ Test ranges for the four type of
e ' T Null hypothesis He: The population medians are all equal disease; with the higheSt
Alternative hypothesis Hi: The population medians are not all equal variability for Diabetes and the
N DF Chi-Square P-Value iabili
CHOLESTROL CREATIN DIABETES HYPERTENSION - l q11 1C O 011 IOWESt Varlablllty for
2 AU W

Type of disease HypertenSion.

4. The boxplot diagram indicates

these contrast in length of stay
1. The difference in length of stay based on type of disease is statistically significant as well as practically relevant. between Diabetes and the three

A diabetic patient spend one hour or more to get a treatment comparing to a creatine patient.

Interpretation and implication

other diseases, concerning the
length of stay in the hospital.

2. The type of disease thus seriously influence the length of stay of patients in hospital.

The causes for this difference in the length of stay will be investigated in the root cause analysis
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CHC SACHIVOTHAMPURAM

Hypothesis: There is a difference in: the variability of the length of stay (Y) between the states of clinical rotation (x)

Test and Cl for Two Variances: Doctor Absent, Doctor Present
Ratio = 1 vs Ratio # 1

95% Cl for o(Doctor Absent) / a(Doctor Present)

I

Bonett : L3 Bonett's Test
1 P-Value 0008
1

Levene's Test

Levene
i P-Value 0001
10 15 20 25 10 as
95% Cl foro
Doctor Abzent .
Doctor Present:
20 0 40 0 @
Boxplot of Doctor Absent, Doctor Present
D Absent 1 | I
Doctor preent e *

Test
Null hypothesis Heeos /o: =1
Alternative hypothesis Hy: gy /02 2 1
Significance level a=0.05

Test
Method Statistic DF1 DF2 P-Value
Bonett o 0.008

Levene 1175 1 40 0.001

Descriptive Statistics

Variable N StDev Variance 95% Cl foro

Doctor Absent 19 47.372 2244.146 (39.697, 63.034)
Doctor Present 23 28465 810.261 (20.033, 44.214)

Results

1.

The F-test (p=0.006 and p=0.001)
indicates a significant result,
meaning, that there is a difference
in the length of stay (Y) between
the states of clinical rotation.

The Variance of the length of stay is
- Doctor absent: 2244

- Doctor present: 810

and thus differs by a factor of
approx. 3. This is presumably
practically relevant for our patients.

Interpretation and implication

1. The p value equals 0.008 and is less than the alpha criterion of 0.05 and hence we can reject the hypothesis that variance are equal and can be concluded
that clinical rotation of doctor results in a higher variance on length of stay of patients in hospital.

2. When 4 doctors are present in the consultation room the standard deviation is found to be 28.46 but when one doctor goes for clinical rotation it increases
the standard deviation of patient’s length of stay to 47.372.

3. This variation in the length of stay, depending on clinical rotation, will be included in the root-cause-analysis, to adjust this effect on our patients.

The variance of the length of stay of patients in hospital is affected by the clinical rotation of doctors in hospital.

Oreiner.hutwelker@sigmalogic.de
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DMAIC > Root Cause Analysis

Analysis strategy: Combined Disease type and Clinical rotation

CHC SACHIVOTHAMPURAM

Problem

Problem-Focus

1. Cause-Level
(Causation by trigger)

2. Cause-Level
(intermediate causation)

3. Cause-Level
(intermediate causation)

4. Cause-Level
(intermediate causation)

5. Cause-Level
(Causation by root cause)

Root Cause Analysis by Hierarchy Tree

Length of stay of
patient high
(LOS)
(\Ifl)

v

Difference Hypothesis

LOS during clinical

Yia=/=#Yib..
rotation high < [Test: mooé median test) »  consultation high
(Y1a) Effect of clinical rotation of doctor (Y1b)

v

v

LOS during normal

Different disease have
different LOS (x1)

v
Non-Diabetic patients

have lower LOS
compared to Diabetic
(x1.1)

Effect of type of disease on patient’s length of stay

Difference Hypothesis

X1.1=/#x1.2
(Test: mood median test)

Variation in
consultation time

v

Diabetic patients have
higher LOS (x1.2)

v

(x1.2.1)

v

Delayed laboratory
results (x1.2.2)

v

Delayed laboratory
sampling (x1.2.2.1)

v

Variation in the
arrival rate of
patient(x1.2.2.2)

v

Delayed medicine
delivery (x1.2.3.1)

v

Pharmacist take time
to deliver
medicine.(x1.2.3.2)

v

Quick change over of
different type of
medicines(x1.2.3.3)

Results

1.

The root cause analysis is carried out to
find the cause behind the higher length
of stay of patients in the hospital
through statistical results and expert
reasoning.

Due to the practical relevance of clinical
rotation, it is better to focus on patients
who were consulted when one doctor
out of four went for clinical rotation.

The type of disease patient has also
played an important role in the patient’s
length of stay. The higher length of stay
for diabetic patients is evident from the
mood median test and is practically
relevant.

The reason for the higher length of stay
for diabetic patients was found through
analysing each process like consultation,
laboratory test, and the pharmacy
operations.

The main causes, that will serve as interfaces for solutions are: delayed laboratory operation and variation in arrival rate of patients.

Oreiner.hutwelker@sigmalogic.de
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Analysis strategy: Combined Disease type and Clinical rotation

Interpretation and implication

1. From the root cause analysis, it is evident that it is better to focus on the diabetic patients and the impact of clinical rotation on length of stay of patients in
the hospital in the improvement phase.

2. Indiabetic patient’s process flow, it can be observed that consultation, laboratory test, and pharmacy play the most critical role and improvement is need
to be done on this process.

3. In consultation, the time taken by the doctor depends on his treatment method, type of disease, situation, etc. which can’t be controlled.

4. Inlaboratory operation, delayed results are a result of delayed processing of patient samples. The delayed processing of patient samples is because of
variation in the arrival rate of patient to laboratory and thus it becomes difficult for lab technicians to handle multiple different operations at the same
time. However, the schedule and timing of the laboratory could be adapted to reduce the effect of the variation in arrival rate.

5. In Pharmacy, medicine delivery took a long time and is because pharmacists can’t handle the changeover in medicine requirements. To deliver a medicine
pharmacist has to check the inventory level, take the medicine from the store and then update the inventory level in software. The pharmacy offers two
gueues for males and female and it is found that pharmacists take less time to process the medicine requirement of similar disease patient than different
patients.

The main causes, that will serve as interfaces for solutions are: delayed medicine delivery and change over in type of medicine

v
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Root cause analysis of low number of patient’s lab report
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Root cause analysis of low number of patient’s lab report was done based on statistical results & expert reasoning ‘/
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Analysis strategy: Low number of patient laboratory report

CHC SACHIVOTHAMPURAM

Problem

Problem-Focus

1. Cause-Level
(Causation by trigger)

(uoissaiSay fuone|alio) :1s3l)

2. Cause-Level
(intermediate causation)

3. Cause-Level
(intermediate causation)

(uoissaiSay /uone|alio) :1s3])

4. Cause-Level
(intermediate causation)

=egZA

(Tx)
sisayjodAH diysuonejay

=egZA

(ex)
sisayjodAH diysuonejay

%1°LG =2

%V2'61 =24

Root Cause Analysis by Hierarchy Tree

Low number of patient
lab report
(Y2)
I

v
Diabetic test require more

time to process sample
(Y2a)

v

Critical process like serum
separation and reagent
addition require more
time(x1)

Lab technician has to
handle upcoming patient
sampling requirements in

parallel (x2)

Variation in arrival rate of
patient to the laboratory
(x3)

v

Consultation time of
different diabetic patient
are different (x4)

Difference Hypothesis
Y2a=/#Y2b...

v
Non diabetic test require

dl
- (Test: mood median test)

Laboratory processing time

» more time to process sample
(Y2b)

Results

1. The root cause analysis is carried out to
find the cause behind lower number of
patient lab report in the hospital through
statistical results and expert reasoning.

2. From the mood median test, the
laboratory sampling time is highest for
diabetic patient and it is better to focus on
diabetic laboratory operations.

3. In the sample processing, serum
separation and reagent addition require
more time and found that these critical
process can explain 51% (R-square value of
regression analysis)of the no of lab report
produced.

4. These critical process are delayed because
of variation in arrival time of patient and
statistically speaking their R-square value
equals 19% but still, they play a critical role
in delaying the process (based on opinion
from the technician).

The main causes, that will serve as interfaces for solutions is: delay in critical process of diabetes test.

Oreiner.hutwelker@sigmalogic.de
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DMAIC > Root Cause Analysis

Analysis strategy: Combined Disease type and Clinical rotation

Interpretation and implication

1. From the root cause analysis, it is evident that it is better to focus on the diabetic patient’s lab sample processing, but the same improvement can be
applied for cholesterol patients too as they follow a common methodology but vary in type of reagent and time for processing.

2. Indiabetic patient’s sample processing the most critical areas are serum separation and reagent addition and focus is need to be on reducing error and
improving its cycle time.

3.  When a lab technician handles one sample, he needs to focus on it but because of the different arrival times of the patient, she/he has to handle other
patient requests also and thus delay the process.

4. The different arrival time of the patient is because of diabetic patients are consulted by the doctor in different time as he has to handle other patient along
with it.

The main causes, that will serve as interfaces for solutions is: delay in laboratory sampling.
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Results of the ANALYSE-Steering

CHC SACHIVOTHAMPURAM

Analyse-Steering

Dr Neetha Alice Paul

improvement areas are effectively found.

Proceed to
Master-Black-Belt next-Phase Remarks Date Contact/ Verification-ID
Hello Tony, 26.11.2019
yes Also your results on the ANALYSE phase reiner.hutwelker@softlogik.de
fulfill all our requirements. Here is my
Dr. Reiner Hutwelker clear GO to IMPROVE. Please again
present these results to your Sponsor to
get the GO from your hospital.
Proceed to
Sponsor next-Phase Remarks Date Contact
The progress are satisfactory and root 27.11.2019
yes cause analysis found reasonable. The

Only proceed to the next phase after a positive decision of MBB and Sponsor

Six Sigma Project-Story-Book for: Tony V Raju (E-tonyoct97 @gmail.com)
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Six Sigma CHC SACHIVOTHAMPURAM

IMPROVE

Development and selection of Solutions, Measures and risk prevention, Implementation
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CHC SACHIVOTHAMPURAM

The improvement solutions based on root causes & effort-benefit analysis

Results
Costs of o ‘ . .
e | E 1. The main root cause behind the
Year: . .
ot Camas i ; g ig i higher length of stay in laboratory
‘: g g ; 38 tayed laboralory samping 35% Eém'zmi ﬁmZm?eﬁﬂ'ﬁﬁn&?&.ﬁ?ﬁﬁﬁaﬁmﬁ;ﬁ'os 8 5 350 € and P harma Cy are the variation in
X ‘aniation in the arrival rate of pahcnts

stay of patients in different department by employing standardized practices

arrival rate of patients and higher

1,000.00 €

Implementing a specific department for non-communicable diseases within the 1 1 1
x3.2.3:2 Pharmactst tale time lo dolives madicine pnﬁ'nacy cgn redpize the r?;dmne delivery delay during change over. An p rocessi ng tl me fO r p h arma CISt tO
x1.2.3.3 Quick changeover of different type of medicine 45% 4 6 450 €
Y_01 | Problem: PATIENT effective arrangement of medicine will aiso aid the pharmacist to deliver d I . d . . . I
(MEDICAL TREATMENT) so% |medicine quickly eliver medicines respectlve Y.
LENGTH OF STAY TOO

LONG

2. The disease-specific priority can
reduce the time interval between
diabetic patients.

IR R I R R B
SRS B B Y BEY ER) B B
s sssIs=]~]~
G B B B B B B B

Effort

Solution-Selection: Effort x Benefit x Effect

3. The NCD department within
pharmacy can reduce the length of
stay in pharmacy.

Interpretation and implication

1. The Effort X Benefit diagram is plotted based on financial and feasibility analysis.

2. The disease specific priority requires less effort and more benefit than implementing
NCD department in the pharmacy, but both are equally possible and feasible.

Based on root cause analysis disease specific priority and NCD department can reduce the overall length of stay \/
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Improve phase action plan based on FMEA & financial analysis

Costs of Decisionon  Implemenatation
_ Measurs (\Yal At 3 be 6o 7) Result (What will be achseved?) Risk-Reduction Measure (from FMEA) Implementation Cost center Desdine Responsibdty  implementation Status in %
1 Lateratory operation sheuld stan only when e rumbey of abeic patents
n e Rboratory reach 3 particuly nember sy 10 speciali doctor
Orsexse-speciic pricnty should be implemented 1 reduce the Sme inferval 2 The Corsulaticn deparment can reduce the Sme infenval between dibedt Con!nnuous;:o ?n'gom ?Wa‘m of fhe ::: “'n -
dabesc patents o e aberatry Reduce the varson lenghof | ! jateets by empioyng 3 specialind 8kr R e Gepvinest ] "‘°°‘M atgn s l“::':‘t))ocuaetd "m"’"""n""m" it .' Mmmm"' — 10000 € | $S112345%6 | 31122019 | Meaial oficer TS 60%
1y of patents n Sent Gesariment by emgioy T SAaTIaRd pracices 3 1 oot of 4 dockor shoukd be excusvely b dabest patents e egory sig PECyecs
4 Emgiory new NCD speciic ket for betier communication and quek senices PSS trial can convince the people.
1. The pharmacy medcnes shoud be systematcaly yranged inlo
tommunicbie dsease medcnes, non- commenic abie dsexse modcines high
’ It the pharmacist number is
3 speciic depariment for scncommenicatie dseses wihin Be vaued medcines. low valued medicnes 3ad erpired madaines q mw;:‘.d then the disease
can recice the medcine debvery Gty Qrrgchange sver A | 2 Epioy 3 phamacat patcuiy e datelk meacne dehery RIS Procameing €= 1 m-—ry
aramemet of medcre vl 350 34 the Shamacs 1o oser 1 15 Retace b amber of puess fr dabelk medches e meffommn 2 day operations and effective visual based queue can be Implemented 5000€ | SS11234% | 31122019 | Pharmacist yes 50%
e qucky by Geerng medcine on al 4y nsiedd of devenng £an ) Gs 1 2 ek inveniory management only for peak time say 11:00 am to
& Use dibed card 1o conrl he et date of ormsstatcn for NCD ¢ategury 12:00 noon.
patients

Results
1. The disease specific priority can be implemented by introducing a specialised doctor in consultation and using NCD specific ticket.
2. The implementation of NCD can be achieved by an effective 5S implementation in pharmacy and by employing a particular pharmacist for NCD.
3. Based on FMEA analysis, the practical modification for the solutions are effectively identified.

4. The proposed result is a continuous smooth operation of laboratory and quick processing of pharmacy.

The action plan for specialised doctor and NCD ticket counter were developed by considering all the constrain. ‘/
Oreiner.hutwelker@sigmalogic.de Six Sigma Project-Story-Book for: Tony V Raju (E-tonyoct97 @gmail.com) 54



DMAIC > Action-Plan CHC SACH|VOTHAMPURAM

The interpretation of the proposed improve action plan

Interpretation and implication

1. The concept of specialised doctor will help in reducing the time interval between the diabetic patients and thus it will reduce the variation in arrival time
of patient to laboratory.

2. NCD specific ticket can improve communication and also reduce the consultation time without compromising quality.
3. Specific department for NCD in pharmacy will reduce the processing time for pharmacist and long waiting time for NCD patient after laboratory.

4. 5S practice can improve the visual management of pharmacy as a whole.

The proposed solution and its possible impact on hospital operations identified. ‘/
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FMEA analysis of the proposed solutions

Risk-Analysis Improvement new Risk-Analysis

actual controls to detect the
Failures/ Problems

potential Effects of the Failures/ potential Causes of the Fallure/
Problems Problem

potential Failures/ Problems Countermeasures (integrated in

Action-Plan)

Detection of
Probabllity
of Cause
Sevenity of
Bl the Effect
Probabllity

=
Measure (What has to be done?) (=]

S
:
5
=
=

By which existing Controis can the
Which Failures/ Problems can resull | Falure/ be L
from the ? occurs?

How could the trigger of the Fallure/

Rating
1= minimal

Which Effect resuilts from the Faiure/ g Which Influence Inggers the Falure/ g
Problem? e F ? | [+~

d?

recuce the time interval between 1.The resistance of patients for giving The speciaksed doctor can be
1.7 o T
p = preference to e patients he response of patents after doing he whole operation can be stopped

p WPIOYINg Ineffective implementation and failure to implemented on a rotational basis The

speciaized Goctor in the department. |2 Doctors resistance 10 consult only ;;n:ana!ys:sl O —— 2 when M“"z;ﬁ'm asist he s convince the benefit Lf 112 | 5i9n boaras and ive project tnal can s 3
3. 1 out of 4 goctor should be one type of disease F convince the peopie

4 Employ new NCD specific ticket for
SErvices

1. The pharmacy medicines should be
systematically arranged into

2. Empiloy a pharmacist particularly for The physical aifficulty in arranging The pharmacist opinion In arranging The poor medcine arrangement can Lack of Ix al Staff and legal difficulty i the pharmacis! number IS constrained

> Giabetic meaicine delivery. medicines based on a systematic medicine and GIMcully N Providing > ncrease the processing ime and ack ° i 00§ AtNg Impro 2 on - 126 then the disease based queue can be
3 Reguce the number of patients for panern and GMCully in arranging a special depanment 1o Glabetic of pharmacisl will Ncrease more job e pharmacy impiemented only for peak time say

diabetic medic nes ke metformn in a special queue for diabetic patents patents. pressure on current pharmacist 11.00 am to 12 00 noon

day by delwvering medicine on ail day

instead of delivering it on 3 days n a

week

4. Use gabetic card to control the next
aate of ¢ for NCD ¢ Y

Results

1. The RPN refers to risk priority number and is estimated based on detection of the problem, severity of the effect and probability of the cause. The RPN value
is high for both improvement solutions in laboratory and pharmacy. The risk factor can be reduced by considering the following.

2. The resistance of patient for giving a preference to diabetic patient should be considered seriously. The specialised doctor should be implemented in a fair
manner. The difficulty in implementing 5S & shortage of pharmacist also should be taken care.

Based on FMEA the “Risk Priority Number” of the current solutions are computed and then modified the solutions ‘/
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The interpretation of the proposed improve action plan

Interpretation and implication

1. The project trial and implementation on only some particular days can convince the people.
2. The specialised doctor can be implemented on a rotational basis. Thus the NCD specialised doctor should change day by day.

3. The disease specific queue in pharmacy can be implemented on peak time if pharmacist shortage exists.

The proposed solution modified based on constrains and stakeholder’s opinion ‘/
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The financial and other benefits of the proposed solutions

CHC SACHIVOTHAMPURAM

Summary and Benefits
Problems

Y_01| Patient (medical treatment) long
waiting time

Root Causes

x1.2 2.1 Delayed laboratory sampling

x1.2 2.2 Vaniation in the amval rate of patients
x1.2 3.2 Pharmacist 1ake time 10 Geliver
medicine

x1.2.3.3 Quick changeover of different type of
médicine

Implemented Measures

x1.2 2 2 Reducing time Interval between patient
by employing specialised doctor and NCD
specinic ticket

x1.2 32 Implementing a 5S model in pharmacy
and regulate the date of consultation based on
diabete card

x1.2.3.3 Implementing specific department for
NCD medk ines within pharmacy

Financial Benefits

B800€ (estimated)

Other Benefits

The project will indirectly benefit senior citizen
in getting a preference and réduce the handling
pressure of lab technician

Y_02| Patient (Lab Report) Limited
Capacity of labortary

Y_03 | Medicine (Delivery) unexpected
shortage of medicine

Y 04

1. The cost is estimated based on

Results

average money spend by hospital to
improve the physical infrastructure
and service cost of different
stakeholders involved in it.

The lower length of stay is the main
benefit but at the same time it can
reduce the work stress of the
pharmacist, technician as well as
doctors.

Interpretation and implication

1. Most of the benefits can’t be quantified into financial terms but still in long term it helps to improve the overall service offered by the hospital.

2. The key performance index should be mostly evaluated based on the reduction in waiting time, processing time as well as adaptation of people to
improved ecosystem.

The project benefits hospital around 800€ yearly savings and helps laboratory technician and pharmacist to reduce work st\r/ess

Oreiner.hutwelker@sigmalogic.de
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NCD-specific ticket design

CHC SACHIVOTHAMPURAM

Old ticket layout

New ticket layout.

Results

The present ticket does not
differentiate between
communicable diseases and non-
communicable diseases so it can
reduce the quality of information.

The NCD specific ticket can provide
better communication as well as it
can reduce missing data.

NCD specific ticket has information
regarding history of consultation,
separate table for medicine
consumption time and next date of
consultation.

Oreiner.hutwelker@sigmalogic.de

New NCD specific ticket layout designed
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Diabetic specific doctor

Results

1. Specialised doctor is the concept in
which 1 out of 4 doctors should
consult only diabetic patients in a
particular day and it should be

implemented on a rotational basis.
2. It can reduce the variation in arrival
time of diabetic patient to
laboratory.
3. It can reduce the higher waiting
time during clinical rotation and in

emergency case.

A graphical illustration on the idea that 1 out of 4
should be assigned for diabetic patients.

In consultation one doctor should be made exclusively for diabetic patients and it should be on a rotational basis.
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NCD specific ticket counter in pharmacy

CHC SACHIVOTHAMPURAM

|If e
@O M NQTES PROY
Mi DUAL LAMERA 9

e 3

Male vs Female ticket counter NCD vs Communicable disease ticket counter

Results

The male vs female queue in
pharmacy counter experience
almost same waiting time and
pharmacist experience no
difference in time for delivering
medicine.

The concept of special queue for
diabetic patient can reduce the
changeover time for different
diseases.

It also helps to reduce the waiting
time for the patient who came after
long queue in laboratory.

The proposed ticket counter helps to reduce the pharmacist processing time
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5S model in hospital pharmacy

Results

1. Separate medicine boxes for
different diseases.

2. Effective storage of outdated and
cancelled medicine.

3. Special NCD counter within

pharmacy .

Special label for critical medicine.

Visual inventory check for medicine.

Closeness of related medicines.

N o u &

Ergonomic consideration for

pharmacist
Sorting of medicine based on patient Medicine tray with label
category for NCD medicines

5S based medicine arrangement can improve the processing speed of pharmacist
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Diabetic card for long term patients

CHC SACHIVOTHAMPURAM

MEDICINE NAME

METFORMIN

Oseni

LAST DATE OF
CONSULTATION

11-10-2019

11-10-2019

PRESENT DATE

01-11-2019

01-11-2019

QUANTITY

20 STRIPS

10 STRIPS

STATUS OF DISEASE

TYPE1

TYPE1

NEXT DATE & TIME OF

CONSULTATION

23-11-2019

23-11-2019

Results

1. The diabetic patients maintain
minimum 3 month to more than 1
year relationship with hospital so
employing a permanent diabetic
card can help to control the next
date and time for consultation.

2. The diabetic card contain
information regarding last and next
date of consultation and about the
guantity of medicine they
purchased last time.

3. The card also give a quick overview
about the history and type of
diabetic patient has.

Diabetic card helps to control the number of diabetic patients to hospital in a day as well as in an hour

Oreiner.hutwelker@sigmalogic.de
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Results of the IMPROVE-Steering

CHC SACHIVOTHAMPURAM

Improve-Steering

Dr Neetha Paul

trial basis.5S implementation require time
but separate diabetic counter
implemented

Proceed to
Master-Black-Belt next-Phase Remarks Date Contact/ Verification-ID
Hello Tony, your results, interpretations
yes ?nd implications look p!a_USIble' The . reiner.hutwelker@softlogik.de
impulse to start an additional 5S initiative 6.1.2020
Dr. Reiner Hutwelker is convincing. | hope, that you will be able T
and allowed to implement the solutions.
Proceed to
Sponsor next-Phase Remarks Date Contact
The improvement results are impressive
yes and most of them are implemented on a 10.01.2020

Only proceed to the next phase after a positive decision of MBB and Sponsor
Six Sigma Project-Story-Book for: Tony V Raju (E-tonyoct97 @gmail.com)
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ONTROL

Data-Evaluation, Process-Performance, Improvements & Benefits, Process-Management-Plan & Finalisation
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Disease wise pareto-analysis of patient’s length of stay before & after improvement

Pareto Chart of length of stay based on disease category (Before improvement)
Summary Report

Boxplot of Length of stay before and after improvement Resu |ts
Summary Report

Focus on the disease with the greatest impact on hospital operations

Distribution of Data by Group

) Compars e coi il the sty st elc ol e e 1.Pareto chart shows the disease
e wise average length of stay and
i ‘ S o boxplot shows the overall reduction
- e in length of stay of patients in the
. 5 = hospital.
o = S|
o e e e == o i == 2.The overall length of stay
= = - = e decreased from 139.31 minutes to
Before/After comparison of length of stay B = = 93.95 minutes.
Da et h e o iy e e i DA e
‘“m‘*’w““ - 3.The overall deviation in length of
N;;;: ;;ii :@g% stay also decreased from 39.5
= = I minutes to 22 minutes.
N P o Boxplot of overall reduction in length of stay.
£ . 4.The highest length of stay also
g Interpretation and Implication reduced from 232 minutes to 151
1. Diabetic patient’s length of stay reduced by almost 36%, which minutes, showing an improvement
is primarily due to improvement in pharmacy and laboratory. in diabetic patient’s length of stay,
s e _ _ to be tested statistically.
- = = = — 2. After improvement second-highest length of stay changed from
cholesterol to creatin patients.

After improvement the overall length of stay of patient in hospital decreased by 32%
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The I-MR chart analysis of patient’s length of stay in hospital

1-MR Chart of Length of stay(After) Results
Summary Report
) Is the process me.an stable? Comments

S e e mm——— 1. Individual value chart shows the course of all recorded length of stay values with horizontal

o< E— e lines representing the average and the upper (UCL) and the lower (LCL) control limits.
Ik hun vt Moving flsnge Chats 2. The highest recorded length of stay after improvement is 151 minutes which is less than the

1 . ) . upper limit of 161.6 minutes. There are no signals in this chart, e.g. outliers.
E 100 o4 - ..' \.; _0* g e g \..y.,."‘: . 0_..’.‘,'-..;’ 'y.’._- ¥=940
- * 3. Inthe moving range chart, the difference of adjacent values is mapped. The data point here
- I\ o refers to difference between successive length of stay values.
3 . 2 \ /o e
g A0 / | s L‘. i >: .' Pe . 5 -® =
2 ] 4 e \ o WAV AY 5 *

_ 4. The MR chart can’t be interpreted in this case as it compares length of stay between different

e  vemansn Soeuinn) 2552 Sontovent 206 disease which is not practically logical.

Interpretation and implication

1. Thel chart clearly shows the higher length of stay in diabetic patients and corresponding lower length of stay for other diseases.
2. The higher values in MR chart is because of the assumption that all length of stay are the same.

3. In MR chart difference of adjacent values is considered, meaning in our data to compare the length of stay of diabetic patient with hypertension patient.
This information is useless to us.

All data point are within the control limit of | chart. The difference in disease diagnosis causes the higher value in the MR chart
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CHC SACHIVOTHAMPURAM

Before/After binomial capability comparison for patient’s length of stay

Before/After Binomial Capability Comparison for patient length of stay
Summary Report

Reduction in Rate of Defective Items
S of defective items was reduced by 85% from
3095% to 4.76%.

Process Characterization

Results

F— - - The length of stay data (Before/After improvement) fails the Anderson-darling test so the data
s the % defectiveat or below 57 e 2 2 deviate from the normal distribution.
00 005 01 > 05 Number of defectives 13 2
= Sefore:© = 1.000 Process Capability (Overall)
" ==l — e B The cardinal data is converted into binomial form based on the concept that patients whose
oo PR N length of stay is more than 150 minutes will be treated as a deviation.
Observed % Defective per Subgroup esE e " "
Where are the data relative to the acceptable level?
Comtans The percentage defect reduced from 30.95 to 4.76 %.
Before: % Defective = 30.95% Before: Patientle 1  Aker Patientle2
:M —— Acceptable % de:ecu'--e‘ 1%
T MG A o S 4. The process Z (= Z.bench) increased from 0.5 to 1.67.
S — ;:::;:: :‘v;tss)lzg;uu-.-eas not significantly less than the maximum
= 5. The deviation after improvement is only reported for diabetic patients and for other disease the
length of stay is within the specification. This was expected, because lab processing time of
- diabetics take time to get reduced and 5S practice is not completely intiated in pharmacy.

Interpretation and implication
1. The improvement causes a total reduction in length of stay from 139.31 to 93.95 minutes.
2. Out of 42 sample only 2 patient’s length of stay reached above 150 minutes.

3. The standard deviation also reduced from 39.56 to 22 minutes. This difference will be tested statistically with the F-Test (see below).

Improvement resulted in 85% reduction in length of stay deviation
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2-sample t test for the patient’s length of stay before and after improvement

2-Sample t Test for the Mean of Length of stay before and after improvement ReSU |tS
Summary Report
Do the means differ? ndividual Samples . . . . .
YO p— o _—y ndvasisamees - wes |1. Statistical parameters for analysing patient’s length of stay before and after improvement are
g g
Ve mm Mo 15531 aaon I. Before improvement: mean=139.31, SD=39.5
P < 0001 95% CI (127.0, 151.6) (87.094, 101.05)
The e of Langth of 1 s Sgrcarty et bom e maan of e Ak 3 II. After improvement: mean=93.93, SD=22
Length of 2 (p < 0.05) Difference Between Samples
Statistics *Difference
e e e Comar =ms= 2. Difference between the average length of stay before and after improvement is 45.38 minutes
*Difference = Length of _1 - Length of 2
f—— Comments which is statistically significant and practically relevant.
é 5 20 a5 50 ;‘g:e‘::r:;caw conclude that the means differ at the 0.05 level of
« Ck Quantifies the uncertainty associated with estimating the difference in
SetRtonr o s e ¥ e 3. The interval diagram plots the difference between the mean and its confidence interval as well
Compare the data and means of the samples. «+ Distibution of Data: Compare the location and means of samples. Look .
Lem for unusual data before interpreting the results of the test as the dlfference :O for the HO
e
Length of .2
"‘—L 4. The two histograms show the distribution of the length of stay before and after improvement
_|5° s with their mean and the related confidence interval of the mean.

Interpretation and implication
1. After improvement 95% of the patient’s length of stay lies between 87 minutes to 101.5 minutes.
2. The distribution of length of stay also reduced considerably leading to a uniform length of stay for non-diabetic patients.

3. The reduction in standard deviation is primarily because of disease specific priority in pharmacy.

The improvement resulted in reducing the length of stay of patient in hospital by almost 45 minutes
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2-sample standard deviation test for the patient’s length of stay before and after improvement

2-Sample Standard Deviation Test for length of stay before and after improvement
Summary Report

Do the standard deviations differ?

0 005 01 >05
Yes | No
P =0.001

The standard deviation of Pre -Length is significanty different from
Post-Length (p < 0.05)

Standard Deviations Comparison Chart
Red indicates the standard deviations differ.

Pre -Length —_—
Post-Length . —&———

20 30 £0 50

Distribution of Data
Compare the spread of the samples.
Pre -Length

M

Post-Length

50 75 100 125 150 75 200 225

Statistics Pre -Length Post-Length

Sample size a2 42

Mean 139.31 93952

Standard deviation 39566 22069

Individual 95% CI (3264, 5032) (1747, 20.24)
Comments

« Test You can conclude that the standard deviations differ at the
0.05 level of significance.

+ Comparison Chart Red intervals indicate that the standard
deviations differ. Consider the size of the difference to determine if it
has practical implications.

«+ Distribution of Data: Compare the spread of the samples. Look for
unusual data before interpreting the results of the test

2-Sample Standard Deviation Test for Pre -Length and Post-Length
Diagnostic Report

Data in Worksheet Order
Investigate any outliers (marked in red).

Pre -Length
o" by
200 N/ /e
. '? t ;"b AW
A o T e T B 4
R el Y eé 0 2®® L4
100/ ®es ¥ O‘L..‘.... O\::. L ™
*
ol

1 5 9 13 7 21 25 29 33 37 4

What is the chance of detecting a difference of 10%?

< 40% 60% Power 90% 100%
|
|| 9.0%
e mm
|[10%

329% Difference 44.2%

For a = 0.05 and sample sizes = 42:
If the true standard deviation of one sample were 105 smaller than the
other, you would have a 9.0% chance of detecting the difference.

Post-Length

* *
**, IS XY L " h 2o
‘e &/ et T ee

L]

1 5 9 13 7 210 25 29 33 37 4

What sample sizes are required to detecta

difference of 10%?
Each Sample Power
574 60%
T2 70%
918 80%
1228 90%
Your Samples
2.8 90

Power is a function of the sample sizes and the standard deviations. If the power is not satisfactory, consider increasing the sample sizes.

Results

The 2 sample standard deviation test
clearly shows that standard deviation
of patient’s length of stay before and
after improvement differ significantly.

From the confidence interval the
maximum expected deviation reduced
from 50 minute to 29 minutes. The
average deviation also reduced by 44%.

The reduction in length of stay above
200 minute for diabetic patient is the
primary reason behind low deviation.

Interpretation and implication

1. The reduction in length of stay for diabetic patient from 176 minutes to 112 minutes resulted in making their length of stay comparable to others. The
disease specific priority in consultation and pharmacy resulted in reducing variation by 19 minutes.

2. If we can improve the uniformity of lab processing time, it can produce more reduction in variation of results. This can be achieved by training,
implementing poke yoka and designing lab ecosystem based on ergonomics etc.

2 sample standard deviation test shows that standard deviation differ significantly after improvement
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Process-Management-Plan

Praciss Wansgenent Plaa [, © Sdintain O pe
3E

In which trme imerols wil | How large will the sample How many data points wChen (F ok ve. dilecent | Whach comerod lieits sheubd . - . . VRO it reapoeaitie tor
iz Oupens M) [ Uake '.“_-:Jmllﬂ Scale Loved the conrol chart be size be in each time should the control chart LMR Chart (if N <= 100) | Select oppomunitios are | be used? [LCL. Center e "'"““:"_"""‘m;':,‘ Eaintainieg B resction
5 5 1 achuybized? interval? represent? ernmnmeee Lime: UCL) et - e e ¥

1 =1 450 o = A2 data powees, (3o Giscreta -
€1 | Prodbem PATIENT MEDICAL T USL 150ree Ot Seirete o (IMGMaDuE 42 data points; no n - n
= Teme [LEPT e ~ .. wabhoes reated 33 ramber MR chart Jurecy Dioctas Rescompa xx Jumer Docto
TEEATWENT) LENGTH OF STAY T0O LONG e e (Cardrat Scale) weekly 42 42 subgrouping e = L # Docer oo i Potior Docter
re [
oo

1 chan
LT 68
e e 10 T4
Protiem PATENT PO SR - - . " 12 dats posnes. (lor discrete LI
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Results

1. The process management plan is a document for the process owner to monitor the process in future, identify new problem find their cause and solve them.

Interpretation and implication
1. Process management plan ensure the sustainability of the implemented measure by

I.  Monitor future performance with control chart
Il. Response to performance drop determined in reaction plan.

2. Control charts and maintenance of the plan are effectively implemented.

Process management plan with control chart and reaction plan developed
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Reaction plan for the treatment of deviation

CHC SACHIVOTHAMPURAM

SERIAL  HOSPITAL
NUMBER DEPARTMEN DEPARTMENT OBJECTIVE
1.Reduce ticket processing speed
1 Ticket counter 2,Ensure proper deliver of
customised ticket,

1.Disease specific consultation
! Consultancy
2.0ptimum clinical rotation time

3 Laborstery  1Reduce sample processing time

: o 1.5pecialised department for NCD
arm
o 2.Reduce medicing delivery time

OK/NOK REMARK

PROCESS DEVIATION
More time for ticket processing

Assigning wrong ticket

No such special department -

Less number of doctors in
consultation

Low number of laboratory results

No such department
More bottie neck at pharmacy

OK/NOK  REMARK
v
v
Lack of
doctors
v
v
v
v

FREQUENCY OF  RESPONSIBLE

INSPECTION METHOD INSPECTION
Check processing time randomly  Bi weekly

PERSON
Nurse

Check If any such case report Only if reported Everyone

Create time table on specialised

Week
doctor and check the usability "
Random checking Randomly
Daily Record Weekly
Monthly inspection Monthly

Check processing time randomly  Randomly

Doctors

Medical officer

Lab technician

Pharmacist
Pharmacist

CORRECTIVEACTION OK/NOK REMARK

Give training

Introduce poka yoka

Create flexible plan

Team work In case of
emergency

Find root cause
behind it

Strict checking

Ensure 55 is followed

v
v

v

v
v
v
x|

New stock

VERIFICATION OF
IMPROVEMENT
Medical officer

Medical officer

Doctor in charge

Doctor Iin charge

Labortary in charge

Pharmacist
Pharmacist

Results

1. Reaction plan was developed by considering feedback from stakeholders,feasibility and by analysing hospital operations.

Interpretation and implication

1. The deviations in the proposed plan are need to be identified correctly. Hospital stakeholders as well as patients have same role in it.

Deviation in laboratory and pharmacy should be given priority and feedback from pharmacist and lab technician should be taken seriously.

2.
3. 5S checklist should be implemented in both laboratory and pharmacy.
4.

Patient feedback form should be implemented and need to follow up.

Reaction plan developed based on feasibility and feedback from stakeholders
Six Sigma Project-Story-Book for: Tony V Raju (E-tonyoct97 @gmail.com)
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Financial & other benefit summary

Summary and Benefits . . .
Problems Root Causes Implemented Measures Financial Benefits Other Benefits lnterpretatlon a nd I m pllcatlon
x1.2.2.2 Reducing time interval between patient . . oy o
T o e — it s 1. The financial benefit is calculated
. _ x1222 Variationvin the aljrival ra!e‘of patients. 12_3'2 lrnple. ti 5S model in ph Th ject willindirectly benefi ior citi . . .
\Tv_;:illl;at?n::t ) e m&ipharm&cm fakefime ho dewrer :nd regulate t:::::s jf consult:l:npb::::m 800€ (estimated);1000€ (confirmed) gitl:i:zea p::lfel:er:r:e ander::uczet:: l;l:n'::nngm ba Sed oni ncrease In num be r Of
x1.2.3:3 Quick changeover of different type of |Teoo oo IR patients after improvement. Pareto
o) 2.3. Frplennen_tn_g specific department for
Tt chart shows the disease wise
L e increase in number of patients after
e i improvement.
Y_03 | Medicine (Delivery) unexpected
shortage of medicine
2. If the patients start utilising public
Es healthcare instead of private
hospital they can save X500 per
Pareto Chart of number of patient before improvement Pareto Chart of number of patient after improvement visit. On an average it could deliver
_ - 100 = 300 100 .
g = ‘ 5 service worth 80000 monthly.
E s |
g 25 - 80 3 =0 F80
o o
E ]
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-] 150 § K § :
e g g 2 Number of patients 360 3%
E o & & & . :
5 5 bl Average per patient expenditure 300 500
E | 8 | k20 -
£ § B E . Worst saving 5000
Disease - Diaﬁtﬁ Hype;l;'uion Cholg“trol Other =Y Dl'saaseo ' Diabetes Hypertension Chclelnrol Other e ExpECtEd SaVing 10000
Patient (before improvement) 146 72 31 10 Patient (after improvement) 167 a3 35 1 =
cent v | Percent 56.4 280 18 37
poi = e s e ss s S o Best saving 15000

The benefits are estimated based on reliable sources with assumptions
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DMAIC > Review and Outlook

Lessons learned in the course of the project

CHC SACHIVOTHAMPURAM

What | learned in the course of the project, concerning:

1. Subject matter/ Product:

Hospital operations with principal focus on optimisation of cycle time in consultation pharmacy and laboratory.

2. Process:

Process sequence of laboratory test for diabetics,cholestrol and then about inventory management of medicines in pharmacy.

3. Methods/ Tools:

Statistic methods like ANOVA t-test regression,pareto analysis,FMEA and softwares like minitab,anylogic etc

4. People/ Teams:

Doctors,Pharmacist lab technician, nurse and patients

5. Management:

KMCH (kerala medical community health) its organisation and medicine distribution cycle etc.

6. Finance:

Financial estimation of public funded hospital ,Stock value of medicine estimation.

7. Company:

CHC Sachivothampuram

Potentials/ topics for further improvements:

1.The current upperlimit of length of stay of patient in hospital (150 minutes) can be reduced to 100 minutes in future with effective planning

2.58 can be implemented in laboratory for increasing the processing speed of laboratary technician

3.Diabetic card can be computer generated which will produce more precise planning for arrival rate of NCD patients

4 MRP can be implemented in pharmacy to autogenerate order when medicine level go below safety stock.

Interpretation and implication

1. The project gave a good insight
about the opportunities and
challenges in implementing six
sigma in a service-oriented
industry.

2. The Project is expected to

deliver additional medical
service worth 1000 € per month
and thus it could indirectly
benefit more than 160 patients
a month.

3. The effective training of medical

staff can reduce cycle time but
adopting to that culture take
time. MRP for medicine
inventory and auto generate
diabetic card can further
improve the result significantly.

The project successfully implemented, and its future potential identified
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DMAIC > Steering-Results

Results of the CONTROL-Steering

CHC SACHIVOTHAMPURAM

Control-Steering

Project
Master-Black-Belt completed Remarks Date Contact/ Verification-ID
Dear Tony, you have completed your project with
excellent results. You have shown mastery of all tools, . :
yes can interpret the results and draw conclusions. You 4.3.2020 |reiner.hutwelker@softlogik.de
have also shown relationships to other management
Dr. Reiner Hutwelker techniques that were not part of the course and thus
integrated the new knowledge very well. Thus the
requirements for your certification from our side are
fulfilled.
Congratulations, Reiner Hutwelker
Project
Sponsor completed Remarks Date Contact
to be filled in by the Sponsor X.X.XXXX
yes (if you like then use the Sponsor-Checklist in sigmaGuide)
no

Only proceed to the next phase after a positive decision of MBB and Sponsor

Oreiner.hutwelker@sigmalogic.de
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Six Sigma CHC SACHIVOTHAMPURAM

End of this Project-Story-Book

Six Sigma process improvement methods and tools
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