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NIH-funded randomized controlled trial
assessing an "artifical lung" vs. standard ventilator management
for acute respiratory distress syndrome (ARDS)

discovered large variations in ventilator settings 
across and within expert pulmonologists

created a protocol for ventilator settings in the control arm of 
the trial

Implemented the protocol using Lean principles
  Womack et al., 1990 - The Machine That Changed the World

Dr. Alan Morris, LDS Hospital, 1991



Results:
survival (for ECMO entry criteria patients) improved from 9.5% to 44%
costs fell by ~25% (from $160k to $120k)
physician time fell by ~50%

we generalized the concept: Shared Baseline 
protocols to standardize care while
encouraging clinicians to vary based on individual patient needs;
and feeding back variation data in a "learning system"

Dr. Alan Morris, LDS Hospital, 1991



Shared Baseline protocols (a form of Lean Production)

A multidisciplinary team of health professionals:

1. Select a high priority care process
2. Generate an evidence-based "best practice" guideline
3. Blend the guideline into the flow of clinical work

staffing
training
supplies
physical layout
educational materials
measurement / information flow

4. Use the guideline as a shared baseline, with clinicians 
free to vary based on individual patient needs

5. Measure, learn from, and (over time) eliminate variation 
arising from professionals; retain variation arising 
from patients ("mass customization")



Practical limitations on protocol use

When abstract guidelines hit real patient care, 
experience clearly shows that

protocol fits every patient;No

protocolNo fits any patient.(perfectly)

(with very rare exception)

more important,



07
 Ja

n
Mar
May Ju

l
Sep Nov

08
 Ja

n
Mar May Ju

l
Sep Nov

09
 Ja

n
Mar
May Ju

l
Sep Nov

10
 Ja

n
Mar

Month

0

20

40

60

80

100

%
 c

om
pl

ia
nc

e

0

20

40

60

80

100

ER bundle ICU bundle All components

Sepsis bundle compliance



04
 Ja

n
May Sep

05
 Ja

n
May Sep

06
 Ja

n
May Sep

07
 Ja

n
May Sep

08
 Ja

n
May Sep

09
 Ja

n
May Sep

10
 Ja

n

Month

0

0.1

0.2

0.3

0.4

0.5

M
or

ta
lit

y 
ra

te

0

0.1

0.2

0.3

0.4

0.5

Sepsis mortality - ER-ICU transfers

20.2%

8.0%

~116 fewer inpatient deaths per year

28
32

44
37

45
42

42
23

34
29

41
33

45
53

38
50

47
39

31
30

34
24

40
41

35
28

27
22

28
27

24
32

44
36

39
52

51
70

65
60

47
57

52
50

61
51

43
77

73
77

65
71

69
48

52
59

46
63

68
68

63
70

94
90

75
81

69
79

81
78

82
70

74
84

91n=





Problems and chronic conditions
Medication profile

Preventive care summary

Pertinent labs

Pertinent exams

Passive reminders
organized by illness

General
patient
status

information

Disease
specific

information









0 1 2 3 4

Years

0.7

0.75

0.8

0.85

0.9

0.95

1

Pr
op

or
tio

n 
al

iv
e

Control Care management

Complex diabetes patients - mortality rates

CPM with clinic care managers



21%

31%

26%

39%

1 year 2 years
0%

10%

20%

30%

40%

50%

Pe
rc

en
t r

ea
dm

is
si

on
s

0%

10%

20%

30%

40%

50%
Control Care management

Complex diabetes patients - hospitalization rates

CPM with clinic care managers



Physician productivity (WRVUs - work relative value units)
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Physicians with embedded care management support were 
significantly (8%) more productive than controls



Of the 4 measurement tools shown,
which was most effective in driving change?

1. Action lists (tools to move from episodic to continuous care)

2. Patient worksheets (targets of opportunity - embedded, 
evidence based reminders at every point of contact)

3. Comparative outcomes (what is possible, who to ask)

4. Financial incentives (see: Drive by Daniel Pink;
intrinsic vs extrinsic motivators)



Only one pertinent question:

Assume that front-line clinicians are
- as smart you are
- as dedicated to patients as you are
- as hard-working as you are
- as motivated as you are
- are the only ones with fundamental knowledge

 of how the front-line process actually works;
But they usually don't control the systems that set 

the context within which they work ... 

How will your proposed intervention

make it easier for them to do it right?



6.66

3.36

2.47 2.65

3.44

4.26

37 38 39 40 41 42

Weeks gestation

0

2

4

6

8

10

Pe
rc

en
t N

IC
U

 a
dm

is
si

on
s

0

2

4

6

8

10

Deliveries w/o Complications, 2002 - 2003

8,001 18,988 33,185 19,601 4,505 258n =

NICU admits by weeks gestation



Elective inductions < 39 weeks
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Elective induction: length of labor
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Overall c-section rate
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Deming: Quality controls costs

Quality   Cost   Forum 

internal

internal

Cost-benefit society

-

Waste:
Savings 
Potential

25-40%

> 50%

(none)

Inefficiency waste 

Quality waste



50+% of all resource expenditures in 
hospitals is

quality-associated waste:
recovering from preventable foul-ups
building unusable products
providing unnecessary treatments
simple inefficiency

Andersen, C.  1991
James BC et al., 2006

Rough estimate:  more than 80% of all cost saving 
opportunities lie on the clinical side of the line



1. Population Level
14%

(left out)

Nested waste analysis

(a) Supply-induced overuse - no benefit to patient; should never have been done

(b) Preference-induced overuse - if given a fair choice, patients opt out

Effective care
2. Episode / Microsystem (process) Level

(a) Preventable patient safety events
(b) Evidence-based best process implementation (left out)

(left out)

Effecient processes3. Patient Level
(a) Non-value adding front-line work
(b) Administrative efficiencies - including regulatory mandates

35%
(left out)

Effective, efficient care
- everything that works, but only what works;
- at the lowest necessary cost; with
- no unnecessary delays;
- no unnecessary risk or pain;
- under the patient's full understanding and control;
- to all in need;
- good this time, but better next time.



Aim: reduce unplanned c-sections by 2 percentage points 
(6.25% to 4.25%; more than 670 fewer c-sections per year)

<1.00> 303
<2.05> 648

Reduced cost:
Reduced revenue (insurance payments):
Reduced NOI:
Reduced contribution to margin:

      Per Case    
   Cost   NOI

Normal delivery:
Unplanned c-section:

Shared savings? (2008 data)

1,991,860
2,216,800

224,940
1,370,222

(2008 data)



Current payment mechanisms

Actively incent overutilization: do more, get paid 
more - even when there is no health benefit

I am paid to harm my patients (paid more for 
complications)

Actively disincents innovation that reduces 
costs through better quality (a key success factor for 
the rest of the U.S. economy)

Very strong, deep, wide evidence showing 
exactly this effect throughout U.S. healthcare



Bending the cost curve
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1. ACOs, AMHs: sophisticated forms of capitation
- provider at (financial) risk: bundled payment, chronic disease

capitation, etc. ... but with
- better data systems (quality measaurement) and better risk adjustment

2. Represent "managed care at the bedside"
- managed care the only method that has "bent the cost curve"
- shifts control / accountability from insurers to care delivery groups

3. More than 80% of cost saving opportunities live 
on the clinical side

Capitation makes a comeback
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The Wall Street Journal
Perverse Incentives in Health Care

April 5, 2007
John C. Goodman, President, National Center for Policy Analysis

Research at Dartmouth Medical School 
suggests that if everyone in America 
went to the Mayo Clinic, our annual 
health-care bill would be 25% lower 
(more than $500 billion!), and the 
average quality of care would improve.  
If everyone got care at Intermountain 
Healthcare in Salt Lake City, our 
healthcare costs would be lowered by 
one-third.

Of course, not everyone can get 
treatment at Mayo or Intermountain.  
But why are these examples of 
efficient, high-quality care not being 
replicated all across the country?  The 
answer is that high-quality, low-cost 
care is not financially rewarding.  
Indeed, the opposite is true.  Hospitals 
and doctors can make more money 
providing inefficient, mediocre care.



Wells Fargo inflation summary, 1988-2006



The professions passed the tipping point roughly 
9 years ago; accelerating rapidly

Similar major change in care delivery operations
Tightly linked to better internal data (true transparency)

Often called "Organized Care:"  Health care as an 
organized system focused around patient need 
(not built around physicians or technology; "patient-centered care")

Financial incentives (payment) aligned to appropriate 
patient-centered professional goals = provider 
"at risk" payment (ACOs; AMH, bundled payment)

Key operational idea:  Don't wait for Washington

"Better has no limit" (an old Yiddish proverb)


