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What Is Six Sigma?

2 |In the business world

Six Sigma is a management strategy that
seeks to improve the quality of process
outputs by identifying and removing the
causes of defects (errors) and minimizing
variability in manufacturing and business
processes.




What Is Six Sigma?

1 In the laboratory

Six Sigma Is a quality management strategy
that seeks to improve assay quality by
identifying biased and/or imprecise assays
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Sigma of a Process

1 A process sigma represents the
to meet (or exceed) the process requirements.

It reflects the

The sigma refers to the a

process can be before it is outside the acceptable limits.
E.g. if sodium has six sigma performance, then the mean
could shift by six SDs and till meet the laboratory
requirements.

A 6 sigma process has narrow process SD and
produces only 3 errors for every million tests. A 3 sigma
process has much wider SD and produces about 69,000
errors per million tests.
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Sigma metrics as a quality
Indicator

Errors (%) Errors (DPMO)

31 308538
6.7 66807
0.62 6210
0.023 233
0.000034 3.4
0.0000019 0.19




Sigma metrics as a quality
Indicator

Errors (%) Errors (DPMO) Misspelled Word

308538 25 per page

6.7 66807 1.5 per page
0.62 6210 1 per chapter
0.023 233 1 in a set books

0.000034 3.4 1 in books contained
in a small library

0.0000019 0.19 1 in books contained
in a several large
libraries




1 In health care organization a defect rate of 0.033% (333
DPMO) is considered excellent, where error rates from
1% to 5% are often considered acceptable.

1 A5.0% (50000 DPMOQO) error rate corresponds to 3.15
sigma performance and 1.0% error rate corresponds to

3.85 sigma.

1 Six sigma shows that the goal should be error rate of
0.1% (4.6 sigma) to 0.01% or 100 DPMO (5.2 sigma)
and ultimately 0.001% (5.8 sigma).




Decision Making About
Method Evaluation Results
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Sigma Determination

1 Any process can be evaluated by
determining how many sigmas fit within
the tolerance limits

1 There are two methods for assessing
process performance in terms of sigma
metric:




Measuring Outcome

Inspect Outcomes and
Count Defects

Calculate DPMO

Convert DPMO to
Sigma Metric
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Enter the nunber of Defects Ohserved:

Enter the size of the sample:
(how many total results were exatined)

[ Calculate sigma value
Here are vour Defects Per MNilhon:

Here 15 vour S1ama-Metic:




Fnter the number of Defects Observed: |3

Enter the size of the sample: 1

(how tmaty total results were exatmined)

[ alculate Sigma Vale ]

Here are your Defects Per Milhon: 30000
Here 15 your Sigma-Metnie: |34




Sigma Value of Errors
from Table

Errors (%) Errors (DPMO)

31 308538
6.7 66807
0.62 6210
0.023 233
0.000034 3.4
0.0000019 0.19




Measuring Variation

Determine TEa%,
Bras% And CV%
Of Process

Calculate Sigma
Process Capability




1 The application of sigma metrics for
assessing analytical performance uses the
variable obtained during

, like accuracy, precision,

sensitivity, specificity parameters and that
available from




D

1 In the laboratory sigma performance of the method can
be determined from imprecision: or CV and
Inaccuracy (bias) observed for a method and quality
requirement (allowable total error, ) for the test.

Sigma metric from 6.0 to 3.0 represents the range from
best case to worst case respectively. Methods with
sigma performance less than 3 are not considered
acceptable for production.




Enter the Quahty Requrement
or Tolerance Limuat (m %o);

(It you don't know, look it up below)

Observed Bias (as a %)
(It you don't know, start with U)

Observed CV (as a %)
(It wou don't know, find out)

\ Calculate sigma-tdetric ‘




Enter the Quality Requrement
or Tolerance Lt (1 %)
(It you don't know: look it up below)

Observed Bias (as a%):
(It ou dot't know, start with 0)

Observed CV (as a%)
(I you don't know, tind out)

[ Calculate Sigma-tetnc l ]




Examples of Calculating Sigma Metric
According to TEa%, Bias% and CV%

Analyte Bias%
Glucose
Urea
Creatinine
Triglyceride




Laboratory Errors

Pre-analytical

Analytical

Post-analytical




Total Testing Process

Pre-analytical

Pre-pre-analytical

Analytical

Post-analytical

Post-post-analytical




Lean Methodology

1 Lean Is a methodology used to accelerate
the velocity and reduce the cost of any

process (e.g. laboratory workflow analysis)

by removing waste (non-value added
activities)




Lean Methodology

(Reducing and Eliminating Wastes)

1 Less Space

1 Less Capital
1lLess Time

1 Less human effort




Combination of Lean and Six Sigma
Do it right the first time

1 Although Six Sigma and Lean concept
look somewhat different, each approach
offers different advantages and they do
complement each other

1) Six Sigma principles Make work better
2) Lean principles making work faster




Percent Of Data Reported Correctly
at Given Performance ( ¢ )

99.38% 99.977% 99.9999%
98.16% 99.931% 99.9953%
97.56% 99.908% 99.9930%
95.73% 99.839% 99.9976%
93.96% 99.768% 99.9966%
88.29% 99.536% 99.9932%




Quality Improvement

by DMAIC







