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Course Topics 

• Understanding Lean Six Sigma

• History  and  the 8 Waste of Lean

• History Of Six Sigma

• Six  Sigma Methodology & Tools

• Roles and Responsibilities

• How you can use Six Sigma



.هي منهجية لا تعتمد على قطاع معين و ممكن العمل بها في أي مجال سيقما 6لين 
  
إلى وظيفة أخرى في  بالإنتقالوأرغب بعد فترة ‘ لنفترض أنني أعمل الآن في مجال الرعاية الصحية  

، فالمنهجية واحدة ولكن  سيقما 6مصنع او شركة او بنك او في عمل خاص بك ، فإنه يمكن استخدام 
.فقط في طريقة العمل؛ لأن كل منظمة لديها عمليتها و طرقها الخاصة بها الإختلاف

ذاتكتطوير مصدر مفتوح ممكن استخدامها في أي مكان حتى في      سيقما 6بالتالي 
  

LEAN SIX SIGMA IS   Platform , Open Source 
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IS LEAN SIX SIGMA

ONE OR TWO

METHODOLOGIES









Lean Six Sigma is one Methodology
a2
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وعلاقتها بالجودة سيقما 6لين 

هي عباره عن منهجية معينه لحل المشكلات و تطوير جودة الاعمال داخل 
المؤسسة 

الهدف الأساسي من هذه الدورة هو تمكين الافراد من تطوير العمليات داخل 
المؤسسة و استكشاف الأخطاء وتقليلها لأقصى حد ممكن

   
على تعريف المشكلات و قياسها ومن ثم تحليلها للتعرف  سيقما 6ويقوم نظام 

الى أسبابها ومحاولة حلها

و الجودة و تطويرها سيقما 6لين فهناك علاقه قوية بين      





Patient Safety







Quality is   



10%

90%

Quality















How we can Build Quality ?

What is the Requirement of Quality ?



Individual and Organizational Requirements





2- Commitment











































Lean + Six Sigma = Lean Six Sigma

Lean 

Systematic Methodology 
Introduced by Toyota 1970 

Process Drive Methodology 
• Reduce waste from process. 
• Remove non value added 

from the process. 
• Streamlines a process. 
• Increase process speed. 
• Improve the process. 

6 Sigma 

Set of techniques and tools
Introduced by Motorola 1990

• Data driven methodology. 
• Reduces variation 6 timed 

from the customer 
requirements. 

• Solve problems. 
• Optimize the process steps 

and improve quality.  

Lean Six Sigma 

Lean Accelerates Six 
Sigma 

• Implemented at 2004
• Faster and more 

efficient. 
• Problem solving and 

improvement of a 
process. 





Whats Lean ? Lean means slim 

How to become slim ?

By reducing waste

Dose not add any value to the 
process. 

Value added
1- the customer is willing to 
pay for it.

2- The thing must physically 
change.. 



















Internal

External

Back Log





















Focus on Processes that deliver customer value

Processes definition: 
Particular method of doing 
something. 
Generally involving a number of 
steps, activities or operations. 

100 Min

Sample Result



Eliminate or remove waste



Eliminate or remove waste

30 min



5 17 3 10        5          11 30 9 
VSM  ( VALUE  STREAM  MAPPING ) :-

Touch Time : The time used for doing the activity = 43 min

Lag Time :  The time between the two continuous activities = 47 min

After reducing waste ( Non Value Added )                                                                    
Cycle time = 48 M

Sample              5   1            3 1         5         1           30  2     

Patient Collect Log in Spin Analyze Result

1 - Identify Value:-

Collect Log in Spin Analyze Result

Example TATExample TAT

Sample















KANABAN









Improvement Methodology 

5 S
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History of six sigma



Bill Smith 

The real problem at Motorola is the quality Stinks1979

Bob Galvin
CEO

Mikel Harry

( Black Belt in KARATE )

Father of 
Six Sigma







Jack Welch ,
GE Comp CEO





Companies Implemented Six Sigma





WHAT IS LEAN SIX SIGMA

Lean Six Sigma:
is a specific methodology for solving problems and developing business 
quality within an organization .

The primary aim of this methodology:
is to enable individuals to develop processes within the organization and to 
troubleshoot and minimize errors by define the problems , measure them and 
then analyze them to identify their causes  

. هي عبارة عن منهجية إحصائية ؛ لحل المشكلات و تطوير جودة الأعمال داخل المؤسسة: سيقما  6منهجية لين 

:  والهدف الأساسي من هذه المنهجية
هو تمكين الأفراد من تطوير العمليات داخل المؤسسة ، و استكشاف الأخطاء و تقليلها لأقصى حد ممكن ، وهذا يكون 

.بتعريف المشكلات وقياسها ومن ثم تحليلها ؛ للتعرف على أسبابها ومعرفة حلها









Six Sigma 



What is in a name ? 
Sigma is the Greek letter representing the standard deviation of a 
population of data. 

Sigma is a measure of variation ( the data spread). 

Six(6) means reduce variation 6 times from the customer need. 



LSL (10 M) USL (60 M) 

This Six in six sigma implies that there are six standard 
deviations ( also called sigma) between the average of the 
process and the allowed service level limits by customer.  

47
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Voice Of Customer

Voice of process

6       5       4        3       2       1     1       2       3       4       5        6     





3.4 Defect  per  Million opportunity



Six Sigma Scale 

DPMO                   %  DEFECTS %  GOOD SIGMA

691.46269.1 % 30.9 % 1

308.63830.9 %69.1 % 2

66.8076.7 %93.3 % 3

62100.62 % 99.38 %4

2330.023 %99.977 %5

3.4 0.00034 %99.9997 %6



8 Sigma At least 10-12 sigma



Attitude & Discipline
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A Typical one Wave Implementation Plan at an organization



Operational Excellence



DMAIC : An Improvement Methodology 

Control
Ensure improvement 
effectiveness over 
time. 

Improve
Determine new 
improved process 
design. 

Analyse
Identify problem’s 
root causes through 
process and data 
analysis.  

Measure
Collect reliable data to 
understand current 
process performance

Define
Set direction for 
improvement. 







Histogram 

There is Variation (24 - 41)



Analyze



Improve 



After Improve 



After Improve 

Variation reduced (37 - 37)



CREDITS: This presentation template was created by 
Slidesgo, including icons by Flaticon, and infographics 

& images by Freepik. 

Dr Khalid Abu Issa        Mobile  : 505279422           

Email : kabuissa8@gmail.com
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DMAIC : An Improvement Methodology 

Control
Ensure improvement 
effectiveness over 
time. 

Improve
Determine new 
improved process 
design. 

Analyse
Identify problem’s 
root causes through 
process and data 
analysis.  

Measure
Collect reliable data to 
understand current 
process performance

Define
Set direction for 
improvement. 





SIPOC / COPIS 



Materials, 
Resources  
or data 
required to 
execute your 
process

INPUT  ( I ) PROCESS  ( P
) 

The Products 
or services 
that result 
from the 
process

OUTPUT (O
)

SUPPLIER  ( S
)

CUSTOMER (C
)

The 
recipient of 
the process 
input

The Provider 
of  inputs  to 
your Process

21 3 4 5 6

A structured set 
of activities that 
transform set of 
inputs into 
specified 
outputs, 
providing value 
to customers 
and 
stakeholders



Project Name: Reducing LAB TAT SIPOC

supplier Input CustomerProcess Output

Patient   مريض
Nurse     ممرضه

HR شؤون الموظفين

Ware House

Med Comp

ITA

Sample

Lab Tech ,
System

Machine

Analyzer

Computer

System

Receive The Sample

Log In the Sample

Centrifuge the sample

Analyze the sample

Check the result

Verify the result

Lab Result
Patient

Doctor

Nurse
Output





CTQ (critical to quality)

Identify the voice of the 
customer 

02 Understand the customer 
requirements parameters 

03
Prioritize the 
parameters. 

04
Convert the 

requirements into CTQs 

01







Understand the Voice of Customer 



Understand the Voice of Customer 



Define Customer Segments 

Segmentation is recommended to focus customer research on the 
most important customers: 

Review your list of customers.
Determine logical customer segments. 







Customer Complain 



Customer Service Call 



Technical Support Call 



Web Page Activity 





Direct Customer Observation 



Interview 



Focus Group 



Survey 



Comment Cards 



Gather VOC data (voice of customer) 





















Don’t use WHY & WHO





CREDITS: This presentation template was created by 
Slidesgo, including icons by Flaticon, and infographics 

& images by Freepik. 

Khalid Abu Issa Mobile  : 505279422           

Email : kabuissa8@gmail.com
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DMAIC : An Improvement Methodology 

Control
Ensure improvement 
effectiveness over 
time. 

Improve
Determine new 
improved process 
design. 

Analyse
Identify problem’s 
root causes through 
process and data 
analysis.  

Measure
Collect reliable data to 
understand current 
process performance

Define
Set direction for 
improvement. 











Overview 

Objective: 
collect reliable data to understand current process performance.

 Steps: 
• Choose the data to be collected. (data selection) 
• Organize data collection plan. 
• Study process variation. 
• Calculate sigma level. 
• Process capability. 



Data collection plan 

Data Type Sample Size Sampling Type 



Data Types

Quantitative  
( Continuous )

Qualitative 
( Attribute )

Discrete
DATAContinuous Continuous 

DATA
Ordinal 

DATA
Non Ordinal Non-Ordinal 

DATA

Without Decimal 

No. files

Without Decimal 
Points  

e.x No. Patients , 
No. files

BI           Poly
Yes/No   Clour

Coming in Order 
e.x Sat,Sun, 

Low, med,high

Decimal Points 
e.x Wight , High, 

Age ,Time











Sample Size

Quantitative
( Continuous )
30 – 50  Sample 

Qualitative
( Attribute )
200 – 1100 S

If N < 100 , n = 30            if N 100 - 1000 ,  n = 20 %          if N 1000 - 10000  , n =  10 % 
for one Month ( L.T ) better than  ( S.T ) collected in one week



Sampling  Techniques

Simple 
Random

Systematic 
Random

Stratified 
Random Cluster



Choose the data to be collected



Data Collection for Potential Causes   ( Y = F ( X )  )
Y X1           X2            X3        X4            X5                 X6       X7        X8    X9   X10        f ( X )  



Data collection plan 



Study process variation 



Interpretation of histogram 



Data Collection for Potential Causes



 



MINITAB SOFTARE  PRACTICE: HOW TO DO GRAPHICAL SUMMARY  





1st Quartile 57.500
Median 69.000
3rd Quartile 81.250
Maximum 120.000

64.259 78.674

60.000 75.000

15.373 25.949

A-Squared 0.73
P-Value 0.051

Mean 71.467
StDev 19.303
Variance 372.602
Skewness 0.928965
Kurtosis 0.390733
N 30

Minimum 45.000

Anderson-Darling Normality Test

95% Confidence Interval for Mean

95% Confidence Interval for Median

95% Confidence Interval for StDev

1201008060

Median

Mean

8075706560

95% Confidence Intervals

Summary Report for TAT



Descriptive Statistics

Measure of Central 
Tendency ( Location ) Measure of Dispersion

( Variation )

MEAN MEDIAN MODE Range variance Standard 
deviation

Study Process variation



Measure of Location ( Central Tendency )

MEAN

Median

Average of a set of values that does not have outliers

The Mean is the sum of all the values divided by the number of values

Example: Sum of Values  3 ,  4 .5 , 5 , 5 , 6 , 6  ,  7 , 8 , 8 , 
Number of Values :  11

Mean   66 / 11 = 6  

It is the middle value in an ordered data set
Useful for data sets contain outliers.
Order the values from least to greatest.

Locate the middle value
Example: 3 , 4 , 5 , 5 , 5 , 6 , 6 , 7 , 8 , 8 , 99      Median = 6
If the number of values is even, the median is the average of the two middle values

Mode

The Value that occurs most often in a data 
set.
Useful for data sets containing outliers.
If there is no mode in the data set, it’s of no 
use 
Not as popular as mean or median.

How to determine the mode in a data set ?
Order the values from least to greatest.
Locate the value that occurs the most.
Example : 
3,4,5,5,6,6,6,7,8,8,99    Mode = 6
3,4,5,5,5,6,6,6,8,8,99    Mode = 5 and 6 
1,2,3,4,5,6,7,8,9,10,11  No  Mode

99

Mean 14



Measure of Dispersion

The Difference between the lowest and 
highest values in a data set
Example
3 , 4 , 5 , 5 , 5 , 6 , 6 , 7 , 8 , 8 , 9

Range= Highest Value – Lowest Value

=  9 – 3  =  6

Range in Statistics



How to get Descriptive Statistics  



How to get Descriptive Statistics   



Descriptive Statistics  ( Mean , Median , Mode , Range, SD) 



Measurement System Analysis ( MSA )

PrecisionAccuracy
MSAMSA

- Reproducibility
- Repeatability

Stability
Bias





INACCURACY 



NOT REPEATBLE 



NOT REPRODCIBILE 



NOT REPRODCIBILE 

Different People , Machines , etc



UNSTABLE MEASURMENT 









Compute process sigma





LSL

USL

SD



( Cp )  Process Capability
Voice of the customer vs. Voice of the Process

Voice of the Customer
Voice of the ProcessVoice of the Process

USLLSL

LCL UCL

VOC= Cp
VOP
VOC= Cp
VOP



Process Capability

Process Performance 
Index

Process Capability 
Index
Process Capability 
Index

CpCpk
Cp = 2       ( 6 Sigma )
Cp = 1.66  (  5 Sigma )
Cp = 1.33  ( 4 Sigma )   

( 3 Sigma ) 1 Cp ==

Cpk > 0  = Good
Cpk = 0  = 50% Outside
Cpk < -1 = Totally Outside



LSL (10 M) USL (60 M) 

This Six in six sigma implies that there are six standard 
deviations ( also called sigma) between the average of the 
process and the allowed service level limits by customer.  

47
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Voice Of Customer

Voice of process



907560453015

LSL 20
Target *
USL 60
Sample Mean 40
Sample N 20
StDev(Overall) 13.188
StDev(Within) 12.7846

Process Data

Pp 0.51
PPL 0.51
PPU 0.51
Ppk 0.51
Cpm *

Cp 0.52
CPL 0.52
CPU 0.52
Cpk 0.52

Potential (Within) Capability

Overall Capability

PPM < LSL 0.00 64692.86 58864.23
PPM > USL 500000.00 64692.86 58864.23
PPM Total 500000.00 129385.72 117728.46

Observed Expected Overall Expected Within
Performance

LSL USL
Overall
Within

Process Capability Report for TAT.









605040302010

LSL 10
Target *
USL 60
Sample Mean 33.2
Sample N 10
StDev(Overall) 11.7454
StDev(Within) 11.8203

Process Data

Pp 0.71
PPL 0.66
PPU 0.76
Ppk 0.66
Cpm *

Cp 0.70
CPL 0.65
CPU 0.76
Cpk 0.65

Potential (Within) Capability

Overall Capability

PPM < LSL 0.00 24120.84 24839.36
PPM > USL 0.00 11252.50 11686.56
PPM Total 0.00 35373.34 36525.92

Observed Expected Overall Expected Within
Performance

LSL USL
Overall
Within

Process Capability Report for TAT



Example

LAB  TAT is 60 Minutes

The Patient complains that I am late for more than 
100 Min to get the result.

Explain ?









1st Quartile 57.500
Median 69.000
3rd Quartile 81.250
Maximum 120.000

64.259 78.674

60.000 75.000

15.373 25.949

A-Squared 0.73
P-Value 0.051

Mean 71.467
StDev 19.303
Variance 372.602
Skewness 0.928965
Kurtosis 0.390733
N 30

Minimum 45.000

Anderson-Darling Normality Test

95% Confidence Interval for Mean

95% Confidence Interval for Median

95% Confidence Interval for StDev

1201008060

Median

Mean

8075706560

95% Confidence Intervals

Summary Report for TAT





907560453015

LSL 20
Target *
USL 60
Sample Mean 40
Sample N 20
StDev(Overall) 13.188
StDev(Within) 12.7846

Process Data

Pp 0.51
PPL 0.51
PPU 0.51
Ppk 0.51
Cpm *

Cp 0.52
CPL 0.52
CPU 0.52
Cpk 0.52

Potential (Within) Capability

Overall Capability

PPM < LSL 0.00 64692.86 58864.23
PPM > USL 500000.00 64692.86 58864.23
PPM Total 500000.00 129385.72 117728.46

Observed Expected Overall Expected Within
Performance

LSL USL
Overall
Within

Process Capability Report for TAT.

Sigma Level = 1.5



3 SIGMA ( CP = 1.18 )



60.052.545.037.530.022.5

LSL 20
Target *
USL 60
Sample Mean 40
Sample N 20
StDev(Overall) 4.17511
StDev(Within) 4.5726

Process Data

Pp 1.60
PPL 1.60
PPU 1.60
Ppk 1.60
Cpm *

Cp 1.46
CPL 1.46
CPU 1.46
Cpk 1.46

Potential (Within) Capability

Overall Capability

PPM < LSL 0.00 0.83 6.10
PPM > USL 0.00 0.83 6.10
PPM Total 0.00 1.67 12.21

Observed Expected Overall Expected Within
Performance

LSL USL
Overall
Within

Process Capability Report for TAT.

SIGMA LEVEL = 4.6



60544842363024

LSL 20
Target *
USL 60
Sample Mean 40
Sample N 20
StDev(Overall) 3.22164
StDev(Within) 3.49944

Process Data

Pp 2.07
PPL 2.07
PPU 2.07
Ppk 2.07
Cpm *

Cp 1.91
CPL 1.91
CPU 1.91
Cpk 1.91

Potential (Within) Capability

Overall Capability

PPM < LSL 0.00 0.00 0.01
PPM > USL 0.00 0.00 0.01
PPM Total 0.00 0.00 0.01

Observed Expected Overall Expected Within
Performance

LSL USL
Overall
Within

Process Capability Report for TAT.

5.6  SIGMA



DMAIC : An Improvement Methodology 

Control
Ensure improvement 
effectiveness over 
time. 

Improve
Determine new 
improved process 
design. 

Analyse
Identify problem’s 
root causes through 
process and data 
analysis.  

Measure
Collect reliable data to 
understand current 
process performance

Define
Set direction for 
improvement. 



Analyse









Analyze roadmap 





Analysis DoorsAnalysis Doors

Qualitative 
Analysis

Qualitative 
Analysis

Process Map
Analysis

Process Map
Analysis

DATA 
Analysis

DATA 
Analysis

Brainstorming

Affinity 
Diagram
Affinity 
Diagram

Fishbone 
Diagram
Fishbone 
Diagram

VA / NVA
Analysis
VA / NVA
Analysis

FMEA

Pareto 
Diagram
Pareto 

Diagram

Box Blot

HistogramHistogram

Scatter 
Diagram
Scatter 

Diagram





Flow Chart 
It is a  visual illustration of the 
sequence of operations required to 
complete a task
It is used to help employees and 
organization the finite details and 
obtain a through description of the 
process 

Advantages:Advantages:
• Identify Process
• Improvements
• Understand the process
• Shows duplicated effort and 

other non value added steps





































Advantages
• Breaks Problems down into 

bite-size pieces to find root 
cause

• Fosters team work
• Understanding of factors 

causing the problem
• Road map to verify picture of 

the process
• Follows brainstorming 

relationship



Pharmacy Project













Benefits

• Facilitate root cause analysis

• Sensitizing people to 
opportunities

• Provide a visual of the problem 
being studied



Continuous

Attribute

Continuous           Attribute

Scatter   plot   Box plot

Box Plot                   Pareto Chart



Root cause validation 

Cont , Att

Cont , Cont

Att , Att



1st Quartile 30.000
Median 32.000
3rd Quartile 37.750
Maximum 50.000

27.936 39.064

30.000 38.027

5.350 14.200

A-Squared 0.55
P-Value 0.116

Mean 33.500
StDev 7.778
Variance 60.500
Skewness 0.66142
Kurtosis 2.19713
N 10

Minimum 20.000

Anderson-Darling Normality Test

95% Confidence Interval for Mean

95% Confidence Interval for Median

95% Confidence Interval for StDev



Box Plots

Rectangles are drawn for showing the second and third quartiles .

There is vertical line which shows the Median value

Box Blot are graphical tools that lets you easily visually compare 
variation between the data sets evaluated.

Also makes comparisons quickly and easily 
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120

110

100

90

80

70

60

50

40

TECH

TA
T

Boxplot of TAT
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120

110

100

90

80

70

60

50

40

TECH

TA
T

Boxplot of TAT





SCATTER DIAGRAM



SCATTER PLOT
Purpose:
To identify the correlations that might exist between a quality characteristic  
and a factor that might be driving it 

Dots representing data points are scattered on the diagram.
The extent to which the dots cluster together in a line across the diagram 
shows the strength with which the tow factors are related.

Advantages:
•Helps identify and test probable causes

•By knowing which elements of your process are related and how they are 
related. You will know what to control or what to vary to affect a quality 
characteristic



3.002.752.502.252.001.751.50

120

110

100

90

80

70

60

50

40

L-S

TA
T

Scatterplot of TAT vs L-S

3.002.752.502.252.001.751.50

120

110

100

90

80

70

60

50

40

L-S

TA
T

Scatterplot of TAT vs L-S

SCATTERED    ( No Relation )



5045403530252015

35

30

25

20

15

%Fat

BM
I

Scatterplot of BMI vs %Fat

Positive Correlation  ( There is Relation )



























FMEA

Cause    Severity      Occurrence    Detection      RPN
A                9                   3                         4              63

B                 8                  6                        5               240

C                  6                  9                       7              378
D                10                  1                      5                50  

RPN = Sev x Occ x Det



MeasurementsMoneyMachineryMethods
The 6 M of Cause and Effect Diagrams include all of 
the following except ?

They are 
different words 
for thee concept

Cause and Effect 
can be performed 
using 
brainstorming

They are 
completely 
different tools 
used in ISO 9000

Both the tools are 
used only in 
Control phase

What is the relationship of Brainstorming to Cause 
and Effect Diagrams ?

scribe writes too 
slowly

no participation
discussion or 
evaluation of 
ideas

wrong technique 
used

The number one rule of brainstorming that is most 
frequently violated is ?

Pareto analysis
Cause-and-effect 
diagrams

FMEAPDCA
The method that attempts to reduce the overall risk on a 
system is called ?

horizontalverticaldescendingascending
In a Pareto Chart, the cumulative frequency percentage 
line is ?

determine how 
many bones; the 
diagram will have

perform 
brainstorming

establish 
category causes

identify a 
problem to be 
solved

The first step to construct a Cause and Effect Diagram is?

4010820If severity =5, Occurrence = 4, Detectability = 2, what 
is RPN



Project Name:

Reduction in Lab 
Turn Around Time

Process Improvement Project



Project Charter

Problem Statement

In KFSH, pathology department, as per data collected, the lab test on average take around 111 min (1
hour 50 min) vs. the expectation of 1 hour, this leads to delay in completing results, effect patient care
and delay in decision making

Goal StatementProject Scope
To reduce the average turn around time of lab test
from 1 hour 50 min to less than 1 hourStat Chemistry specimen

CIAMD



Data Collection for Potential Causes



Current Process – Value Stream Mapping

Lab Reception
Patient reach 

Lab Reception
Collect the Sample Log in Sample Centrifuge the 

Sample

Total Touch time (Actual time to do all activities) = 60 Min
Lag Time (waiting time between activities)= 90 Min

Total cycle time = 150 Min (almost 2 hour and half )

The process which can be done in 60 min takes 150 min

Analyze the 
Sample result

Verify The 
result

2 min

10 Min

10 min 3 min

15 Min 10 Min

10 min

20 Min 30 Min

20 min                 15 min

NVA NVA NVANVA NVA

Touch Time

Lag Time



Potential Causes of Delay



Root Cause Analysis

AS per scatter plot “Time to send samples to lab” 
and “Analysis time” has strong positive correlation 
with Turn around time. If these two are improved, 
it might improve turn around time



Root Cause Analysis
Wards with TATTest Type with TAT

• Test type has no impact on Turn around time
• Samples received from clinics have less TAT 

(77 Min) as compared to other wards
• Samples received before 10 AM have 

significantly high time (166 min) as compare to 
sample received after 10 Am (56 Min)

Receiving time with TAT



Analysis Summary

Control ClassificationRoot causeY

In controlWaiting wasteDelay in receiving samples from lab

High TAT from lab

Out of controlValue AddedHigh Analysis Time

In controlWaitSamples received before 10 AM have 
high TAT

Out of controlSamples received from clinics and 
samples collected on the Laboratory 
have less TAT

In controlWaiting waste15 min lag time after receiving the 
samples and logging into system

In controlWaiting waste10 Mins of lag time after logging into 
system and spinning the sample



Solution ( Improvement )
Solution ProposedControl Root causeY

Nurses to send the samples 
immediately after extracting the 
blood through tubes

In controlDelay in receiving samples
from lab

High TAT from 
lab

-Out of controlHigh Analysis Time

Change the shift timing for some 
staff to 5 AM or do Night shift

In controlSamples received before 10 
AM have high TAT

-Out of controlSamples received from clinics 
and samples collected on the 
Lab have less TAT

Login to system immediately
after receiving the samples by 
the same person who received 
the samples

In control15 min lag time after receiving 
the samples and logging into 
system























Select the Best Solutions



Select the SolutionSelect the Solution



Improvement Methodology 

5 S



Visual ManagementVisual Management



Poka Yoke 
Improved quality and customer satisfaction
Prevent defect occurrence
Cost effective ,  Easy to implement







Multi Task Employee



trainingempowerment
use problem-
solving 
techniques

put people in 
teams

The first step in getting started with process 
improvement is to?

AntisolutionBrain writingBrainstormingSIPOC
________ is conducted based on the ground rules 
such as -no idea is a bad idea?

Throughput
Customer 
Satisfaction

Low CostEfficiencyThe primary objective of a process is to achieve?

None of the 
above

Poka YokeBrain stormingPILOTINGFool proofing (Japanese) ?

eliminate 
waste

generate ideas
satisfy 
stakeholders

improve 
processes

The purpose of brainstorming is to?









Control Chart

Purpose
Predict expected product outcome

Advantages
Predict process out of control and out of specification limits
Distinguish between causes of variation

How to eliminate Assignable cause variation
Get timely data
Search for the cause
Change tools to compensate for the special cause

How to eliminate Common Cause Variation
Don’t attempt to explain the difference 

Reducing Common cause variation usually requires making 
fundamental changes in your process



















c chartp chartnp chartX-bar and R chart
A very useful attribute control chart for plotting the 
actual number of defects found during an inspection is 
known as the ?

Detect the 
presence of 
random variation 
in the process

The Measure the 
performance of 
all quality 
characteristics of 
a process

Detect 
nonconforming 
product

Detect 
assignable 
causes of 
variation in the 
process

The prime use of a control chart is to ?

pcnpu
A green belt is going to monitor the number of defects 
on different sized samples. Which of the following 
control charts would be most appropriate ?

The wrong 
control chart has 
been selected

The process 
needs to be 
checked for 
special cause

The process 
appears to be too 
stable and 
should be 
questioned

The process is in 
-control( within 
the UCL and 
LCL)

Your Control Chart shows seven consecutive points on 
one side of the mean. What does this indicates

C ChartNP ChartR ChartP Chart
An attribute chart can be represtated by all of the 
following EXCEPT
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Exam Questions 
Option 4Option 3Option 2Option 1QuestionsQuestionId

Coach and mentor other 
Six Sigma practitioners

Lead Small ProjectsAnalysisData GatheringWhich role is not traditionally performed by a green Belt?1

Comprehensive training 
program

Explicit customer 
requirements

The support/leadership of 
top management

The necessary resourcesThe primary factor in the successful implementation of six sigma is to have ?2

They are different words 
for thee concept

Cause and Effect can be 
performed using 
brainstorming

They are completely 
different tools used in ISO 
9000

Both the tools are used 
only in Control phase

What is the relationship of Brainstorming to Cause and Effect Diagrams ?3

none of the above
set by customer or 
management

calculated using sigma 
value

analogous to 
specifications

In a control chart, control limits are ?4

scribe writes too slowlyno participation
discussion or evaluation of 
ideas

wrong technique usedThe number one rule of brainstorming that is most frequently violated is ?5

Pareto analysis
Cause-and-effect 
diagrams

FMEAPDCAThe method that attempts to reduce the overall risk on a system is called ?6

c chartp chartnp chartX-bar and R chart
A very useful attribute control chart for plotting the actual number of defects found 
during an inspection is known as the ?

7

Detect the presence of 
random variation in the 
process

The Measure the 
performance of all quality 
characteristics of a 
process

Detect nonconforming 
product

Detect assignable causes 
of variation in the process

The prime use of a control chart is to ?8

all of the above
other organization 
processes (at another 
institution for example)

dissimilar organization 
processes

competitor processesBenchmarking is concerned with finding and comparing organization processes to ?9



horizontalverticaldescendingascendingIn a Pareto Chart, the cumulative frequency percentage line is ?10

6543The median for the following numbers (6, 3, 2, 5, 1, 8,7) is ?11

pcnpu
A green belt is going to monitor the number of defects on different sized samples. 
Which of the following control charts would be most appropriate ?

12

The frat house that 
housed its creator

Only six errors in 
production

Customer Specifications 
away by Six Standard 
deviations from the mean

Six Standards of 
production from customer 
point of view

What does Six Sigma stand for ?13

6402Determine the Mode for the following data set: 2 3 2 1 0 0 4 6 2 1 3 4 4 4 ?14

all of the abovemedianmodemeanThe central tendency of data set can be represented as ?15

Relative Priority NumberRisk Priority NumberRestricted Priority NumberRandom Priority NumberRPN in FMEA stands for ?16

Statistical process centerStandard process controlStatistical process controlStandard process centerSPC stands for ?17

Trivial ManyCommon CausesVital FewVital Causes
_________ refers to the category of variables that are least likely responsible for 
variation in a process, product, or service ?

18

MeasurementsMoneyMachineryMethodsThe 6 M of Cause and Effect Diagrams include all of the following except ?19

BenchmarkingANOVABaseline SigmaSWOT Analysis
The concept of discovering what is the best performance being achieved, whether in 
your company, by a competitor, or by an entirely different industry is called as ?

20



Low hanging fruitsProcess ImprovementDefectLurking Variables
The problems that can be solved easily and quickly are known in the six sigma 
hierarchy as

21

Critical to QualityCritical to QuantityCriticize the qualityCriticize the quantityCTQ stands for ?22

CustomerEmployeeConsultantSupplier__________ Is recipient of a product or service ?23

None of the abovePoka YokeBrain stormingPILOTINGFool proofing (Japanese) ?24

Supplier Internal Process 
Owner Customer

Supplier Input Process 
Output Customer

Solution Input People 
Output Caring

Solve Input Process Owner 
Customer

What does the acronym SIPOC stand for?25

eliminate wastegenerate ideassatisfy stakeholdersimprove processesThe purpose of brainstorming is to?26

storyboardingtree diagramsPDCAfishbone diagramsCause and Effect Diagrams are also known as?27

none of the aboveboth of the abovehistogramFMEAWhen interested in seeing the pattern of data, ____________ should be used?28

all of the above
provides a visual of the 
problem being studied

sensitizing people to 
opportunities

facilitates root cause 
analysis

A benefit of C&E Diagrams is?29

all of the aboveidentify relationshipsidentify process steps
understand the scope of a 
process

A flowchart helps to?30

none of the aboveboth of the above
measure of dispersion / 
spread

measure of locationWhich of the following refer to a study of basic statistics?31

ThroughputCustomer SatisfactionLow CostEfficiencyThe primary objective of a process is to achieve?32



none of the aboveboth of the above
focus on the process and 
identify issues

broaden thinkingQuality tools are used to?33

determine how many 
bones; the diagram will 
have

perform brainstormingestablish category causes
identify a problem to be 
solved

The first step to construct a Cause and Effect Diagram is?34

Read from a scale of 
measurement

Expensive to collectDiscreteContinuousOne characteristic of attributes data is that it is always?35

the vital fewthe trivial fewthe trivial manythe vital manyThe Pareto Principle suggests that importance should be placed on?36

none of the abovemedianmodemeanA common measure of variation is?37

None of the aboveMean, standard DeviationInput, OutputOutput, InputIn Y=f(x), X represents the _____ of the process and Y the _____ of the process?38

66,807 ppm6210 ppm233 ppm308,000 ppmUsing Six Sigma methodology, a company at 4 sigma would have a failure rate of?39

AntisolutionBrain writingBrainstormingSIPOC________ is conducted based on the ground rules such as -no idea is a bad idea?40

all of the aboveEmployeesCustomersShareholdersPeople who are directly affected by the project?41

Michael JackMichael DellMikel HarryMike Crichton_______ is called the father of Six Sigma?42

assist with ISO 
compliance

Identify redundancies
Increase understanding of 
what is taking place

Identify wasteful stepsThe ‘first’ benefit that flowcharts provide is ?43

Measurement System 
Attribute

Management System 
Attribute

Manpower System 
Analysis

Measurement System 
Analysis

MSA stands for ?44



The process must be 
mapped

The measurement 
system must be 
validated

Relevant data must be 
gathered

The problem must be 
defined

In order for a problem to be solved correctly,which of the following must occur 
first?

45

trainingempowerment
use problem-solving 
techniques

put people in teamsThe first step in getting started with process improvement is to?46

Mure(Over Burdan )Mura(Variation)DOEMuda(Waste)Which is not a Lean tool ?47

Project CharterBaseline Sigma LevelIdentifying root causesIdentifying solution________ is Deliverable of Define Phase.48

FacilitatorTime KeeperChampionCoach
The person who celebrates accomplishments with the team, removes roadblocks, 
compensates the team efforts, and communicates with management is?

49

MedianRangeStandard DeviationAverage__________ is the difference between the largest and the smallest observations .50

4010820If severity =5, Occurrence = 4, Detectability = 2, what is RPN51

None of the above
Statistical data analysis 
software

Quality initiativeStatistical methodologyMINITAB is a .52

First time Yield is 
derived from X.

Y is a function of X.Yield = First Pass X’s.
Inputs are a function of 
the process outputs.

The expression “Y=f(x)” is best described by…53

2,1,5,4,33,2,1,5,11,2,5,4,32,5,1,4,3
Arrange the Six Sigma Process Improvement approach in the correct order: 1) 
Measure, 2) Define, 3) Control, 4) Improve, 5) Analyze

55

6 to 142 to 84 to 165 to 15
A process has a mean of 10 and a standard Deviation of 2. What is the tolerance 
of the process that exhibits the limit of normal variation?

56

Non- random Variation
Out-the-ordinary 
Variation

Natural VariationSpecial Cause variation
A process is in-control and stable. Describe the type of variation that exists in the 
proccess

57

1,4,51,2,4,51,2,41,3,4,5
Indicate which are the examples of the variable data: 1) Length, 2) Weight, 3) 
Decision on the coin toss, 4) Dollors, 5) days

58



352

The 6 SIGMA  journey Towards 
Excellence  Continues…

World class

DMAIC
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