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• Primary + Specialty + Subspecialty 
care

• 4 Hospitals
• 11 Neighborhood Health Centers

• 200 Medical Specialties
• 1,300 Board-Certified Physicians
• 30,000 discharge
• 1.3 M visits



Data & Analytics Overview
• Clinical Systems:  

• Epic Inpatient and Epic Ambulatory
• Financial/Procurements Systems:  

• Peoplesoft, Lawson
• Enterprise Data Warehouse:  

• Oracle
• Business Intelligence tools:  

• SAP BusinessObjects, Tableau
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Hospital Costs
• Understanding care costs is challenging due to the 

highly complex, fragmented, and variable nature of 
healthcare delivery1

• Billing charges are often confused with the costs of 
delivering care. However, charges are an inaccurate 
estimate of the actual costs incurred1

• True costing numbers are critical to developing and 
monitoring strategies to reduce costs, supporting the 
adoption of value-based reimbursement systems, and 
encouraging innovation1

4
1Kawamoto	K,	Martin	CJ,	Williams	K,	et	al.	Value	Driven	Outcomes	(VDO):	a	Pragmatic,	Modular,	and	Extensible	Software	Framework	for	Understanding	and	Improving	Health	Care	Costs	and	Outcomes.	
Journal	of	the	American	Medical	Informatics	Association	2015;22(1):223‐235.



Rising Healthcare Costs
• In 1970 the U.S. devoted 

6.9% of its gross 
domestic product to total 
health spending (both 
through public and 
private funds). 2 

• By 2014 the amount 
spent on health had 
increased to 17.5% of 
GDP. 2

5
2Peterson‐Kaiser	Health	System	Tracker.		http://www.healthsystemtracker.org/chart‐collection/how‐has‐health‐spending‐changed‐over‐time/



“… I’d use lean, but I don’t know how and I don’t have time to learn.”

—Russell Vinik, MD (Sept. 2012) 
(how we introduce lean)

DataTransparency
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Transparency

“Everyone wants transparency to be a trick.  
It’s not a trick.  Transparency doesn’t start 
from the outside, it starts from within an 
organization when we look to each other and 
learn from each other.  That’s how change 
happens.”

Vivian S. Lee, MD, PhD, MBA
Senior Vice President University of Utah Health Sciences
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Patient Satisfaction

3
PUBLIC             
ONLINE 
REVIEWS
Provider level on-
line reviews

2
INTERNAL 
TRANSPARENCY
Individual and peer 
transparency

1

DATA 
TRANSPARENCY
Increase the number 
of surveys and 
improve data quality 
and reliability

MAKING
MEASURES

MEANINGFUL
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Individual Scorecards

Provider Scorecard:
• N>30
• 2 x year
• Rolling 12 months
• Provider Section
• Wait and Delay 
• Ease of Scheduling
• Comments
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Peer Scorecards
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System Scorecards
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Public Scorecards
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3

SYSTEMIC 
SPREAD
Share best 
practices.  
Support spread 
across system

Support

2
LOCAL 
INNOVATION
Organize around 
patient needs 

1

COMMON 
FOCUS
Organization wide 
call to action

TEAM 
IMPROVEMENT
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Clinic Patient Satisfaction 
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“… I’d use lean, but I don’t know how and I don’t have time to learn.”

—Russell Vinik, MD (Sept. 2012) 
(how we introduce lean)

“Fixing health care will require a radical 
transformation…[d]octors, of course, must 
be central players in the transformation: 
Any ambitious strategy that they do not 
embrace is doomed.”

Thomas H. Lee, MD
Toby Cosgrove, MD
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“… I’d use lean, but I don’t know how and I don’t have time to learn.”

—Russell Vinik, MD (Sept. 2012) 
(how we introduce lean)

MeasuringValue
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Health Care Costs…



Value Driven Outcomes
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The Value Equation
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Measuring Value

“… A fundamental and largely 
unrecognized problem: We don’t 
know what it costs to deliver health 
care to individual patients, much 
less how those costs compare to the 
outcomes achieved.” 

“Understanding costs could be the 
single most powerful lever to 
transform the value of health care.”

- Robert S. Kaplan & Michael E. Porter
22



• Vendor system
• Quarterly costing
• Manually updated RVUs
• Average costs

Prior to 2007

2007 to 2012

Value Driven 
Outcomes

• Internal solution
• Existing sources in DW
• Costs at a visit level
• Automated monthly

• Costing at utilization level
• Clinical data
• Acquisition costs
• Flexible and extendible
• Professional costs
• BI/Analytics

Costing Progression
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IT and Informatics
Ken Kawamoto, M.D., Ph.D.

Cheri Hunter

Ming Tu, MS

Cary Martin, MS

Reid Holbrook, M.D.

Bruce Bray, M.D.

Chris Fillmore, M.D.

Catherine Staes, BSN, MPH, 
Ph.D.

Michael Sherwood, MSIS

Michael White, M.D.

Micky Daurelle

Mike Crotty

Investment: The “Sequester” 
Team

Decision Support
Charlton Park, MBA, MHSM

Kip Williams, MBA

Scott Morris, MBA

Eric Lund, MBA

Matt Fedderson

Medical Group
Kristin Acree, MPH

Brian Nordberg

Consultant & Intern
Amy Sletta, Project Manager

David Ryerse

• Sequester three days 
a week

• Co-located
• Resourced as a top 

institutional priority
• Expectation of 

prototype in 3 month, 
operational in 6 
months
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Data Flow

Clinical Data 
Sources

Financial Data 
Sources

Clinical and Financial Data Marts

Encounter-
Level Costs

Encounter and 
Patient-Level 
Quality and 
OutcomesCost 

Allocation 
Methods

Quality & 
Outcome 

Rules

Reports and Dashboards
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Emergency 
Department

10:54am

IMCU 
6:59pm

SICU
Surgical ICU

2:16am

SSTU Surgical Specialty & Trans. 
Unit

3:25pm

10:54am - Day 1 Day 2 Day 3 Day 4 – 1:45pm

IMCU Intermediate Care Unit
1:30pm

OR
9:46 to 
10:48

Ex: Emer. Appendectomy, 3.12 
LOS

Emergency 
Department

Labor
Supplies
Imaging

Pharmacy
Lab

Other 
Services

Operating 
Room

Labor
Supplies

Other 
Services

Surgical 
ICU

Labor
Supplies

Pharmacy
Lab

Step down 
and Floor 

Units

Labor
Supplies

Other 
Services

Total Cost of 
Providing 

Patient Care
=
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91066 - UUH OPC 
29A EMERGENCY 

RM

91275 - UUH ANC 
13A CLINICAL 

LABS

91259 - UUH ANC 
12C CT IMAGING

91238 - UUH ANC 
22A 

ANESTHESIOLOGY

91237 - UUH ANC 
22A POST 

ANESTHESIA

91031 - UUH IPC 
24A SURG ICU

91271 - UUH IPC 
11C PHARMACY IP

91607 - UUH ANC 
14A NONINV CARD 

MON

91665 - UUH IPC 
24A 

INTERMEDIATE 
CARE

91239 - UUH ANC 
13A 

RESPIRATORY 
THRPY

91054 - UUH ANC 
37A DISTRO 
INVENTORY

91642 - UUH IPC 
21A SURG SPEC 

TRANSPL

91040 - UUH IPC 
33A GEN ACUTE 

REHAB

91236 - UUH ANC 
22A OPERATING 

RM

91243 - UUH ANC 
13A PULMONARY 

LAB

91277 - UUH ANC 
13A BLOOD 
PRODUCTS

Facility Cost $X,XXX.XX

Emergency Appendectomy 
(47.01 Laparoscopic 
Appendectomy), 3.12 Clinical 
LOS

Facility Cost Allocations
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Description Code Qty Cost
DR. RADIOLOGY CT ABD/Pelvis w/Contrast HR XX XX.XX
DR. RADIOLOGY GL XX XX.XX
DR. RADIOLOGY HR XX XX.XX

Professional Cost Allocations

Anesthesiology Surgery

Neurology Radiology

Description Code Qty Cost
DR. ANESTHESIOLOGY ANES- 158 MIN HR XX XX.XX
DR. ANESTHESIOLOGY GL XX XX.XX
DR. ANESTHESIOLOGY HR XX XX.XX 

Description Code Qty Cost
DR. SURGERY Lap Appendectomy HR XX XX.XX
DR. SURGERY Postop FU HR XX XX.XX   
DR. SURGERY SBSQ HOSPITAL CARE/DAY HR XX XX.XX
DR. SURGERY CRITICAL CARE ILL/INJURED HR XX XX.XX
DR. SURGERY GL XX XX.XX

Description Code Qty Cost
DR. PATHOLOGY Level III Surg/Path Gross/Micro HR XX XX.XX

Description Code Qty Cost
DR. NEUROLOGY ECG Routine HR X XX.XX

DR. NEUROLOGY
ED-HIGH 

SEVERITY HR X XX.XX 

Pathology

Professional Cost 
$X,XXX.XX

Emergency Appendectomy 
(47.01 Laparoscopic 
Appendectomy), 3.12 Clinical 
LOS
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Allocating Cost

General Ledger

30,000 Discharges30,000 Discharges

>1 Million Ambulatory Visits>1 Million Ambulatory Visits
29



“… I’d use lean, but I don’t know how and I don’t have time to learn.”

—Russell Vinik, MD (Sept. 2012) 
(how we introduce lean)

VDOAnalytics

30



Cost Analytics

Facility Utilization 
Drill

Imaging Drill
Lab Drill

Pharmacy Drill
Supplies Drill
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Ambulatory Surgery Value Explorer

• Compare procedure 
specific costs across 
providers

• Identify variation 
within cost 
categories

• Drill through to item 
cost details

32



Costs and Outcomes
• Compare outcomes 

and quality across 
providers

• Identify variation 
within a provider 
group

• Plot cost relative to 
outcomes

33



Engage Providers with 
Analytics

• Use data to engage providers 
to be problem solvers

• Involve providers in the 
development of analytics

• Include the metrics that are 
meaningful to the providers
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Chief Value Officers

35

A
ne

st
he

si
ol

og
y

S
ur

ge
ry

In
te

rn
al

 M
ed

ic
in

e

P
at

ho
lo

gy

R
ad

io
lo

gy

D
er

m
at

ol
og

y

N
eu

ro
lo

gy

O
rth

op
ae

di
c

Su
rg

er
y

N
eu

ro
su

rg
er

y

Fa
m

ily
 M

ed
ic

in
e

O
bs

te
tri

cs
 &

 G
yn

ec
ol

og
y

O
pt

ha
lm

ol
og

y

P
ed

ia
tri

cs

R
ad

ia
tio

n 
O

nc
ol

og
y

P
hy

si
ca

l M
ed

 &
 R

eh
ab

Chief Value Officers



Top 50 Medical Conditions
• Focus and Resources to Engage
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Hospitalist 
Lab

Hospitalist 
Lab

CellulitisCellulitis

CABGCABG

Febrile 
Neutropenia

Febrile 
Neutropenia

Elective 
Labor

Induction

Elective 
Labor

Induction
Joint

Replacement
Joint

Replacement

Transplant
Lab

Transplant
Lab

Bariatric
Surgery
Bariatric
Surgery

Hospitalist 
Lab

Cellulitis

CABG

Febrile 
Neutropenia

Elective 
Labor

Induction
Joint

Replacement

Transplant
Lab

Bariatric
Surgery

VDO Projects



Top 50 Scorecards
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Longitudinal View

39

• Focus on 
populations

• Analyze interactions 
with patients over 
time

• Drill into individual 
patients
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Operating Room
Cost AccountabilityOperating Room Cost Analytics

• Focus on what is 
controllable for the 
surgeons … DPC

• What was opened 
vs. What was used?

• Surgeon to surgeon 
comparison

• Analyze the 
variation



Supplies Pulled vs. Used
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Supply Usage by Case

42



DPC vs. Usage Comparison
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Patient Reported Outcomes

44

Lookup status of 
surveys by patient

Drill through to see 
the survey results for 
individual patients 
over time



Diabetic Care Dashboard
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Monitor and quickly identify 
diabetic patients with improving 
or worsening lab values

Analyze patients with 
worsening lab values

Analyze lab values over 
time for a population



Surgery Quality Scorecard
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Compare a single 
surgeon with a group 
of surgeons Review outcomes at a 

procedure level



Results
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Results
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Results
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Physician Engagement
• Good data, then 

Transparency
• Involve providers in the 

process
• Resources/Support teams
• Focus
• MD Champions
• Organizational 

leadership…Culture
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Medical Condition Department MD Champion(s) Value Engineering Quality Decision Support

Sepsis Medicine Bob Pendleton/Devin Horton Collin Seabourne Tim Nelson Daniel Findley

Heart Failure Medicine Jim Fang, Joe Stelik Cindy Spangler Jim Stamos Candice Crawford

Joint replacement Ortho Chris Pelt Steve Johnson Tim Nelson Jeff Young

Rotator cuff/shoulder Ortho Patrick Preis Lleyton Wade Tim Nelson Jeff Young

Stroke/TIA/intracranial hemm Neurology/NSG Jennifer Majersik, Philip Taussky Andrew McLeod Brian Black Blake Bohe

Low back pain/spine surgery NSG/Ortho Darrel Brodke, Meic Schmidt Gavin Brown Brian Black/Tim Nelson Blake Bohe/Jeff Young

Neck pain/cervical fusion NSG Darrel Brodke, Erica Bisson Cynthia White Brian Black/Tim Nelson Blake Bohe/Jeff Young

A fib/A flutter Medicine Nassir Marrouche, Fred Han, John Ryan Lleyton Wade Jim Stamos Candice Crawford

Heart transplant / LVAD Medicine Joe Stelik, MIke Gilbert, Craig Selzman Gavin Brown Eve Thorup Tony Clawson

AMI/CAD/chest pain Medicine David Bull, Jack Morshazadeh, Fred Welt Gavin Brown Jim Stamos Candice Crawford

CABG Surgery Craig Selzman Steve Johnson Susan Wright Ben Helland

Normal Delivery OBGYN Howard Sharp Collin Seabourne Carol Henderson William Johnson

C section OBGYN Howard Sharp Collin Seabourne Carol Henderson William Johnson

Pneumonia Medicine Nathan Hatton, Barbara Jones Blake Haas Tim Nelson Antoine Clawson

Hernia repair Surgery Rob Glasgow Gavin Brown Eve Thorup Andrew Hansen

DVT/PE Medicine Stacy Johnson Lleyton Wade Tim Nelson Blake Bohe

Brain tumor (glioma) Neurology/NSG Randy Jensen Lleyton Wade Brian Black Blake Bohe

Hip fracture Ortho Thomas Higgins, Erik Kubiak Cynthia White Tim Nelson Jeff Young

Valve replacement Medicine David Bull, Fred Welt, Brent Wilson Cindy Spangler Jim Stamos Candice Crawford

Epilepsy Neurology/NSG Susan Baggaley/Paul House Cindy Spangler Brian Black Blake Bohe

Top 50 Medical Conditions
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Thank You


