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Efficiency
(cost per unit of care)

1.

% of all
waste 

Nested sources of waste
Waste class Waste subclasses

a) Supply chain (external products & services)

b) Operational efficiencies
- TPS Lean observation   - clinical engineering
- current EMR functions   - communications + IT

c) Indirect costs
- administration - billing adjudication
- regulatory burden   - utilities   - etc.

Within-case utilization
(# and type of units per case)

2. a) Clinical variation
(e.g., QUE studies; surgical equipment) 

b) Avoidable patient injuries
(e.g., serious safety event systems; CLABSI)
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Quality, Utilization, and Efficiency (QUE)
Six clinical areas studied over 2 years:
- transurethral prostatectomy (TURP)
- open cholecystectomy
- total hip arthroplasty
- coronary artery bypass graft surgery (CABG)
- permanent pacemaker implantation
- community-acquired pneumonia
pulled all patients treated over a defined time period

across all Intermountain inpatient facilities - typically 1 year

identified and staged (relative to changes in expected utilization)
- severity of presenting primary condition
- all comorbidities on admission
- every complication
- measures of long term outcomes
compared physicians with meaningful # of cases

(low volume physicians included in parallel analysis, as a group)

James, B.C.  What is a TURP? controlling variation in the performance of clinical processes.
Improving Clinical Practice: Total Quality Management & the Physician (ed: D.B. Blumenthal
and A.C. Scheck).  San Francisco, CA:  Jossey-Bass Publishers, 1995 (Chapter 7).
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Intermountain TURP QUE Study

James, B.C.  What is a TURP? controlling variation in the performance of clinical processes.
Improving Clinical Practice: Total Quality Management & the Physician (ed: D.B. Blumenthal
and A.C. Scheck).  San Francisco, CA:  Jossey-Bass Publishers, 1995 (Chapter 7).
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James, B.C.  Quality Management for Health Care Delivery (monograph).  Chicago, IL:
Hospital Research and Educational Trust (American Hospital Association), 1989.



SQ cience
uality

RDS in borderline premature infants
(Drs. Terry Melendez and Steve Minton)

 Neonates 33 to 37 weeks gestational age (full term = 40 weeks)

 Immature lungs leading to respiratory distress syndrome (RDS)

 Treated at birth hospital with nasal CPAP (prevents alveolar 
collapse) + oxygen + surfactant, rather than intubation +
mechanical ventilation in newborn ICU

 Transport / newborn ICU admit / intubation rate:

78% → 18%

 Total cost of care: ↓ 44%
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Community acquired pneumonia (CAP)

% patients hospitalized
Average length of stay (LOS)

Time to initial antibiotics
Significant complications

(determines DRG)

In-hospital mortality
Raw cost per case
Relative resource units
(RRUs – inflation adjusted cost per case)

without with
protocol protocol

39% 29%

6.4 days 4.3 days

2.1 hours 1.5 hours

15.3% 11.6% ↓24.7%; p<0.001

7.2% 5.3% ↓26.3%; p=0.015

$5211 $4729  ↓  9.3%; p=0.002

55.9 49.0 ↓12.3%;  p<0.001

(Dr. Kim Bateman; Sanpete Hospital and Clinic, Ephraim, Utah)
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ProComp – Procedure Comparisons
 Dr. Mark Ott, Chief of Surgery at major teaching hospital
 Transparency around costs at the point of care, plus peer pressure:

– Assigned medical student to sit in on specific surgical case types
(e.g., lap cholecystectomy; appendectomy)

– Had a laptop computer hooked into the activity-based costing system
– When surgeon used a product or device, reported its and alternatives’ cost
– Provider Comparisons:  monthly reports listing cost breakouts, by surgeon –

surgeons see their unblinded itemized costs, compared to their peers
– included unblinded Patient Reported Outcomes Comparisons, by surgeon
– Extended to lab, imaging, and others “units of care”
– Spread across all hospitals in system (circulating nurse replaced medical student)

 Direct costs of surgical products and devices –
2013: ↓ $16.8 million

2014: ↓ $42.9 million

2015: ↓ $39.0 million

 Led to standardization of Doctor Preference Cards (DPCs)
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POKE – Dr. Erick Ridout, chief of NICU in St. George, UT

 Framing:
– Invasive procedures lead to white matter injury and lower IQ at school age

Vinall J, Miller SP, Bjornson BH, Brant R, Synnes AR, Cepeda IL, Grunan RE.  Invasive procedures in preterm children:
Brain and cognitive development at school age.  Pediatrics 2014; 133(3):412-21 (Feb 17). “Repeated stimulation of
physiologically immature neurons led to cytotoxic damage and increased neuronal cell death”;
use of morphine to control pain did not help.

– Blood draws from central lines increase infection risk

 Aim: reduce unintentional harm
 4 large NICUs participated; evaluated after 1 year
 Coordinated POKEs – blood draws and medication delivery

 Results:
– # of POKEs: ↓ from 5 to 3.1 / day (38% – avoided 96,000+ POKEs / year)

– Fewer lab tests overall – some testing rates fell by a factor of 3, at 1 facility

– 99 months (1,650+ line days) since last CLABSI at 1 major NICU (July, 2013)

– Length of stay: ↓ 30.1%
– Variable cost: ↓ 42.5%
– Total cost:  ↓ $12,021,905 / year
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Case-rate utilization
(# cases per population)

3.

% of all
waste 

Nested sources of waste
Waste class

a) Inappropriate cases (risk outweighs benefit)
(e.g., many cath lab procedures; CTPA) 

b) Preference-sensitive cases
(when given a fair choice, many patients opt out)
(e.g., elective hips, knees; end-of-life care)

c) Avoidable cases(hot spotting; move upstream)
(e.g., team-based care)

Waste subclasses

Efficiency
(cost per unit of care)

1. a) Supply chain (external products & services)

b) Operational efficiencies
- TPS Lean observation   - clinical engineering
- current EMR functions   - communications + IT

c) Indirect costs
- administration - billing adjudication
- regulatory burden   - utilities   - etc.

Within-case utilization
(# and type of units per case)

2. a) Clinical variation
(e.g., QUE studies; surgical equipment) 

b) Avoidable patient injuries
(e.g., serious safety event systems; CLABSI)
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• Diagnostic cardiac catheterization
• Angioplasty and Stents (PCI)
• Implantation of Permanent Pacemakers
• Implantation of Defibrillators
• Nuclear Stress Testing

Evidence-based use of cardiac interventions
(led by Dr. Donald Lappe)

 Deployed evidence-based indications guidelines
– a 1 sheet form for each procedure; just check off 1 or more indications
– coordinated with insurance pre-authorization approvals

 At start, near the bottom of the U.S. in terms of
population-adjusted use rates (bottom quintile)

 Existing system in place that tracked
long-term clinical outcomes
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Angioplasty & Stents

Used with permission from Intermountain Healthcare.
©2016 Intermountain Healthcare.  All rights reserved.
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Implantable pacemakers

Used with permission from Intermountain Healthcare.
©2016 Intermountain Healthcare.  All rights reserved.
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Nuclear stress testing

Used with permission from Intermountain Healthcare.
©2016 Intermountain Healthcare.  All rights reserved.
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Clinical Outcomes: Remained excellent (slight, nonsignificant, uptick)

Cost impact:
# Cases: ↓    137 / month
Variable costs: ↓    $18,918,519
Total costs: ↓  ~$40,000,000

Evidence-based use of cardiac interventions
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Shared decision making (“preference sensitive” conditions)

O’Connor AM, Llewellyn-Thomas HA, Flood AB.  Modifying unwarranted variations in health care: 
Shared decision making using patient decision aids.  Health Aff 2004; 23(No. Suppl2):63-72 (Oct 7). 
https://doi.org/10.1377/hlthaff.var.63

Wennberg DE, Marr A, Lang L, O’Malley S, Bennett G.  A randomized trial of a telephone care 
management strategy.  New Engl J Med 2010; 363(13):1245-55 (Sep 23).
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 Stratified, randomized trial with 174,120 subjects
 Commercial insurance patients (lower expected yield than Medicare patients)
 Telephone coaching for all patients
 Patients with specific medical conditions (e.g., osteoarthritis) and

high predicted costs offered shared decision making

Cost impact:
Implementation investment: < $2.00 per member per month

Hospitalization rate: ↓  10.1% across all causes – not just
preference sensitive conditions

Total medical cost: ↓  $7.96 per member per month

↓    3.6% of total medical spend

Shared decision making (“preference sensitive” conditions)
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Clinical Outcomes: Remained excellent (slight, nonsignificant, uptick)

Cost impact:
# Cases: ↓    137 / month
Variable costs: ↓    $18,918,519
Total costs: ↓  ~$40,000,000

Evidence-based use of cardiac interventions
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Reiss-Brennan, B, Brunisholz, KD, Dredge C, Briot P, Grazier K, Wilcox A, 
Savitz L, James BC.  Association of integrated team-based care with health 
care quality, utilization, and cost.  JAMA 2016; 316(8):826-34 (Aug 23/30).
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-11%

-22% -21%

+4%

+13%

-11%

1

Emergency 
Room Visits 

Hospital 
Admits

PCP 
Visits

Urgent 
Care 
Visits

Radiology 
Tests

Other 
Avoidable 
Visits and

Admissions

Team-Based Care
(3rd generation coordinated medical home)

An investment of $22 per-member-per 
year (PMPY) decreased medical 

expenses by $115 PMPY

Reiss-Brennan B, Brunisholz KD, Dredge C, Briot P, Grazier K, Wilcox A, Savitz L,  and James B.  Association of integrated 
team-based care with health care quality, utilization, and cost.  JAMA 2016; 316(8):826-34 (Aug 23/30).
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Case-rate utilization
(# cases per population)

3.

% of all
waste 

Nested sources of waste
Waste class

a) Inappropriate cases (risk outweighs benefit)
(e.g., many cath lab procedures; CTPA) 

b) Preference-sensitive cases
(when given a fair choice, many patients opt out)
(e.g., elective hips, knees; end-of-life care)

c) Avoidable cases(hot spotting; move upstream)
(e.g., team-based care)

Waste subclasses

Efficiency
(cost per unit of care)

1. a) Supply chain (external products & services)

b) Operational efficiencies
- TPS Lean observation   - clinical engineering
- current EMR functions   - communications + IT

c) Indirect costs
- administration - billing adjudication
- regulatory burden   - utilities   - etc.

Within-case utilization
(# and type of units per case)

2. a) Clinical variation
(e.g., QUE studies; surgical equipment) 

b) Avoidable patient injuries
(e.g., serious safety event systems; CLABSI)

45%

40%

15%
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Financial impact of clinical quality
improvement at 1 system
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James Brent C and Poulsen Gregory P.  The case for capitation: It’s the only way to cut waste
while improving quality.  Harv Bus Rev 2016; 94(7-8):102-11, 134 (Jul-Aug).
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Combining

the “health model”
and

the “waste model”
into a comprehensive

Model for Population Health
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Physical environment;
social environment (SDOH);

public health

Personal health behaviors
(tightly linked to education level)

Genetics
(loads the gun)

Case-rate utilization (# of cases per population)
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Efficiency (cost per “unit of care”)
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a) Inappropriate cases (risk outweighs benefit)
(e.g., many cath lab procedures; CTPA) 

b) Preference-sensitive cases
(when given a fair choice, many patients opt out)
(e.g., elective hips, knees; end-of-life care)

c) Avoidable cases (hot spotting; move upstream)
(e.g., Team-Based Care)

a) Clinical variation
(e.g., QUE studies; surgical equipment) 

b) Avoidable patient injuries
(e.g., serious safety event systems; CLABSI)

a) Supply chain (external products & services)

b) Operational efficiencies
- TPS Lean observation   - clinical engineering
- current EMR functions   - communications + IT

c) Indirect costs
- administration         - billing adjudication
- regulatory burden   - utilities   - etc.
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