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Outline

1. Background / About us

2. Qualitycontrol charts

a. What are they, Why important, How used
b. Key concepts to know, Management implications

3. Opportunitiesand discussion
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Key themes

1. Use of SPC In:

a. Quality improvement
b. System management

2. Statistical thinking

a. Existence of common v. special cause variation
b. Managing and responding to variation
c. Overreacting to natural variation

3. Monitoring procesgerformance
a. Realtime vs retrospective view

Healthcare Systems Engineering Institute www.hsye.org Northeastern  University © 2014



About us / Healthcare Systems Engineering Institute

Mission Broad measureable impact on health care, nationally, thru integrati
of research, education, and application of industrial and systems engineeri
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History of SPC

A Manufacturing origins

A 1920s- Walter Shewhart
W.E. Deming (Bell Labs)

A Easy for nosstatisticians
to detect process changesl

Walter Shewhart

A Ramped up extensively during
WWII, postwar Japan, U.S. mfg

A Used in all industries, including health cofi
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Role of SPC
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a. Whatis a run chart?

A Visual display of data ovéime
A Annotated (changes, goals, actions, sigrsts,
A Centerline: Median or meawalue for reference
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b. What Is a control chart?

o . 4 Upper Control Limit
' BE ‘ ______________________________ Upper Warning Limit
: Natural ’/\ /\ 7/\/
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A Run chart with statistical limits
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Examples
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Second example

A 10 yearretrospective SSiurveillancestudy
A 40 community hospitals, 5 states (VA, NC, SC, GA, F
A All outbreaks detected, Al-02 months earlier
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Special purpose methods
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Recap - Key points

A Testinglots of it, akey idea

A Data occur over time and
should be viewed thig/ay

A Datacan be described
mathematically

A Values in tails (& nerandom
patterns) are stat. significant

Observed
Data
Value

(e.9.,
Failure
Rate)

A Equivalent to (better than)
classic hypothesis tests

A Time order is important

0.135
very unlikely .

—————— 99.73% (very likely)——>=
n | |

f(x)—g\/ﬂe .

Mean_plus 3 Mean plus 3
Standard Standard
Deviations Deviations
0.135
very unlikely

3o mean 3o
Change 1
tested Upper limit
Change 2
\ / tested
Baseline median

Change 3
tested

ks 2 Lower
R e L 9 o A limit
4

Healthcare Systems Engineering Institute

www.hsye.org

Northeastern  University © 2014



Recap - Terminology

1. Common Cause Variatioifcauses inherent over time
as part of usual process (good or bad).

Stable Procesd’redictable variation within natural
common cause bounds.

2. Special Cause Variatioauses that arise from
specific circumstances not part of usual process.

Unstable Proces#ffected by both special and
common cause variation. Variation from one time
period to next Is unpredictable.

Healthcare Systems Engineering Institute Northeastern  University © 2014



Why important

Evaluating a Change
(Large aggregated sample, 6 month pre-vs-post averages)
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Second example

Before and After Test
10~ Change made between week 7 and week 8
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Figure 2.4 Results of a before-and-after test.
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The Long Term Goal

(Moving from Chaos to Consistency to Improvement)
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Boring but important

Improve the
Common P _ Reduce natural
cause standardized > .
normal variation
process
Type of
variation
Establish one Standard work,
Special standard work — Remove unnatural
cause process variation

A Type of variation- Typeof reaction
AW{OFYRFINR g2pidcedses [/ 2y aAraic
A Consistenprocessexhibitsonly common causeariability
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