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Outline 

1. Background / About us  (10)

2. Quality control charts (20)

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

3. Opportunities and discussion (10)
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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. Over-reacting to natural variation

3. Monitoring process performance

a. Real-time vs retrospective view
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About us / Healthcare Systems Engineering Institute
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Partnerships Project Types Criteria Mechanisms

NSF Research Center
AHRQ Safety Center

R01/other grants

CMS Regional Extension
VA Application Centers

Research

Discover

Applied

Impact

Experiential

Education

1 - 2
years

3 - 9 
months

ά5ŜǾŜƭƻǇƛƴƎ 
what we 
ŘƻƴΩǘ ƪƴƻǿέ

άDoingwhat 
ǿŜ ƪƴƻǿέ

2 - 6 
months

ά¢ŜŀŎƘƛƴƎ 
others by 
ŘƻƛƴƎέ

Mission:  Broad measureable impact on health care, nationally, thru integration          
of research, education, and application of industrial and systems engineering
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Coops, Summer interns
Postdoc training program
Clinicians-in-residence
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History of SPC

ÅManufacturing origins

Å1920s - Walter Shewhart, 
W.E. Deming (Bell Labs)

ÅEasy for non-statisticians 
to detect process changes

ÅRamped up extensively during 
WWII, post-war Japan, U.S. mfg

ÅUsed in all industries, including health care

Walter Shewhart
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Role of SPC
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AIMS

MEASURES

CHANGES

TESTS
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a. What is a run chart?

ÅVisual display of data over time

ÅAnnotated (changes, goals, actions, signals, etc)

ÅCenter line:  Median or mean value for reference

Perlaet al, BMJ 
QualSaf2011; 
20:46-51
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b. What is a control chart?
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ÁRun chart with statistical limits

ÁΨIȅǇƻǘƘŜǎƛǎ ǘŜǎǘ ƻǾŜǊ ǘƛƳŜΩΣ ǎƛƳǇƭŜǊ ǘƻ ǳǎŜ
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Examples
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Second example

Å10 year retrospective SSI surveillance study

Å40 community hospitals, 5 states (VA, NC, SC, GA, FL)

ÅAll outbreaks detected, All 0-12 months earlier

13

Method 

Number of signals Early detection (months) 

Previous year 

(PS) 

Consecutive 

(CS) 
During (DS) 

Subsequent   

year (SS)  

Earliest 

signal 

1st consecutive 

signal  

Shewhart 1.6 1.1 0.9 2.4 5.8 0.6 

EWMA  3.1 1.9 3.3 9.6 6.8 1.5 
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Special purpose methods
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Recap - Key points
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ÅTesting, lots of it, as key idea 

ÅData occur over time and 
should be viewed this way

ÅData can be described 
mathematically 

ÅValues in tails (& non-random 
patterns) are stat. significant

ÅEquivalent to (better than) 
classic hypothesis tests

ÅTime order is important
Time Order (e.g., Month)
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Recap - Terminology

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

Stable Process: Predictable variation within natural 
common cause bounds.

2.  Special Cause Variation: Causes that arise from 
specific circumstances not part of usual process.

Unstable Process: Affected by both special and 
common cause variation.  Variation from one time 
period to next is unpredictable.
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Why important
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Second example
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The Long Term Goal
(Moving from Chaos to Consistency to Improvement)

Monitoring
Std process
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Boring but important

ÅType of variation ­ Type of reaction

ÅΨ{ǘŀƴŘŀǊŘ ǿƻǊƪΩ Ґ /ƻƴǎƛǎǘŜƴǘ processes 

ÅConsistent process exhibits only common cause variability
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Demingôs message
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άLŦ L ƘŀŘ ǘƻ ōƻƛƭ Ƴȅ ŜƴǘƛǊŜ ƳŜǎǎŀƎŜ ǘƻ ƳŀƴŀƎŜƳŜƴǘ 
Řƻǿƴ ǘƻ Ƨǳǎǘ ƻƴŜ ǘƘƛƴƎΣ LΩŘ ǎŀȅ ƛǘ ŀƭƭ Ƙŀǎ ǘƻ Řƻ ǿƛǘƘ Χ 
ǳƴŘŜǊǎǘŀƴŘƛƴƎΣ ƳŀƴŀƎƛƴƎΣ ŀƴŘ ǊŜŘǳŎƛƴƎ ǾŀǊƛŀōƛƭƛǘȅΦέ

Time

W. Edwards 
Deming


