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Greetings from Seattle USAGreetings from Seattle USA
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A bit about me A bit about me 

• American, British and Indian
• Born in United Kingdom
• Moved to USA at age 2
• Health services research in spine
• Perform surgery on complex 

spine conditions
• Have presented in 26 countries 

over the past 11 years on new 
paradigms in spine care

© 2016 Virginia Mason Medical Center

Operating and learning from 
others is a passion
Operating and learning from 
others is a passion
Indonesia 2016 Sri Lanka 2015

© 2016 Virginia Mason Medical Center

What is population health?What is population health?

“the health outcomes of a group of 
individuals, including the 
distribution of such outcomes within 
the group.”

Kindig, DA, Stoddart G. (2003). What is population health? American Journal of Public Health, 93, 366-369.
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Value in HealthcareValue in Healthcare

Porter, Michael : HBS Healthcare initiative and healthcare club, March 7 2012
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How to increase value in healthcare?How to increase value in healthcare?

Quality
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How to increase value in 
healthcare?
How to increase value in 
healthcare?

Quality

http://combiboilersleeds.com/keywords/outcome-1.html

Outcomes
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How to increase value in 
healthcare?
How to increase value in 
healthcare?

Quality

http://combiboilersleeds.com/keywords/outcome-1.html

Outcomes Pay for 
it!

How to pay for healthcare?

http://www.ficklefinger.net/blog/2013/03/12/

compensating-emergency-physicians-if-not-fee-for-service-what/

Fee For 
Service

How to pay for healthcare?

http://www.ficklefinger.net/blog/2013/03/12/

compensating-emergency-physicians-if-not-fee-for-service-what/

Fee For 
Service

• Quantity of 
Care
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How to pay for healthcare?

http://www.ficklefinger.net/blog/2013/03/12/

compensating-emergency-physicians-if-not-fee-for-service-what/

Fee For 
Service

• Quantity of 
Care

• Incentive to 
treat

• Resources

How to pay for healthcare?

http://www.ficklefinger.net/blog/2013/03/12/

compensating-emergency-physicians-if-not-fee-for-service-what/

Fee For 
Service

• Quantity of 
Care

• Incentive to 
treat

• Resources
• Value?

Value Based 
Reimbursement

Value Based 
Reimbursement

Capitation

Value Based 
Reimbursement

Capitation Bundled 
Payment 
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http://iwillchangehealthcare.com/resurgence-of-capitation/

Capitation

http://iwillchangehealthcare.com/resurgence-of-capitation/

Capitation

• $/Patient/Unit time

http://iwillchangehealthcare.com/resurgence-of-capitation/

Capitation

• $/Patient/Unit time
• Risk is spread 

http://iwillchangehealthcare.com/resurgence-of-capitation/

Capitation

• $/Patient/Unit time
• Risk is spread 
• Improvement at population level

http://iwillchangehealthcare.com/resurgence-of-capitation/

Capitation • $/Patient/Unit time
• Risk is spread 
• Improvement at population level
• Health systems competition
• Virginia Mason vs. Allina
• Choose the best
• Beauty is in the eye of the beholder!

http://www.sequentphysicians.com/
practices-preparing-for-macra/

Bundled 
Payment
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http://www.sequentphysicians.com/pra
ctices-preparing-for-macra/

Bundled 
Payment

• Single payment  Entire Care cycle

https://hbr.org/2016/07/ http://www.sequentphysicians.com/
practices-preparing-for-macra/

Bundled 
Payment

• Single payment  Entire Care cycle
• Contingent on delivering outcomes

https://hbr.org/

http://www.sequentphysicians.com/
practices-preparing-for-macra/

Bundled 
Payment

• Single payment  Entire Care cycle
• Contingent on delivering outcomes
• Adjusted for risks

https://hbr.org/ http://www.sequentphysicians.com/
practices-preparing-for-macra/

Bundled 
Payment

• Single payment  Entire Care cycle
• Contingent on delivering outcomes
• Adjusted for risks
• Fair profit for efficient care

https://hbr.org/

Rihn JA, Currier BL, Phillips FM, Glassman 
SD, Albert TJ. Defining the value
of spine care. J Am Acad Orthop Surg. 2013 
Jul;21(7):419-26. doi:
10.5435/JAAOS-21-07-419

Willingness to Pay 
Threshold

Rihn JA, Currier BL, Phillips FM, Glassman SD, Albert TJ. Defining 
the value
of spine care. J Am Acad Orthop Surg. 2013 Jul;21(7):419-26. doi:
10.5435/JAAOS-21-07-419
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Reports to our leaders are always centered around our strategic plan

© 2016 Virginia Mason Medical Center

The Employer-Led Health Care 
Revolution
From the July–August 2015 
Issue

© 2016 Virginia Mason Medical Center

“Providers’ services were too costly and their quality 
variable. Health plans weren’t reimbursing providers on the 
basis of quality and were willing to pay for unnecessary 
visits, procedures, and medicines”

“Providers’ services were too costly and their quality 
variable. Health plans weren’t reimbursing providers on the 
basis of quality and were willing to pay for unnecessary 
visits, procedures, and medicines”

The Employer-Led Health Care Revolution

From the July–August 2015 Issue

© 2016 Virginia Mason Medical Center

The Problem for Healthcare 
Purchasers
Lack of transparency, predictability and accountability

The Problem for Healthcare 
Purchasers
Lack of transparency, predictability and accountability

34

When purchasing healthcare, both quality and 
price are under the table.

© 2016 Virginia Mason Medical Center

The Problem for Healthcare 
Purchasers 
Lack of transparency, predictability, and accountability

The Problem for Healthcare 
Purchasers 
Lack of transparency, predictability, and accountability

35

An avalanche of unnecessary medical care is 
harming patients physically and financially.  

- Atul Gawande, New Yorker, May 
11, 2015

© 2016 Virginia Mason Medical Center

The Problem for Healthcare 
Purchasers

Lack of transparency, predictability and accountability

The Problem for Healthcare 
Purchasers

Lack of transparency, predictability and accountability

36

… the occurrence of surgical 
complications was associated with 
higher hospital contribution margins. 

-Eappen, et al, JAMA, April 
17, 2013

S
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Since we aren’t driving reform,  
guess who is?
Since we aren’t driving reform,  
guess who is?

Variation STANDARDIZATION Improvement

“Without Standards There can be no 
Improvement”

Adopt Standard Work

© 2016 Virginia Mason Medical Center

Eliminate provider variability
Appropriateness criteria for all surgeons
Transparency
Multidisciplinary 
Best practices 
3 fold improvement in the worst complications
12 fold decrease in return to surgery in the first 
three months postop

Sethi et al., November 
2017

© 2016 Virginia Mason Medical Center

Case presentation to and approved for surgery by a live 
multidisciplinary spine conference

Mandatory completion of patient education course in preparation for 
surgery and post-op care

Two attending surgeons trained in neurosurgery and orthopedics for 
complex cases

Intraoperative standardized protocol without case to case variability 

3  fold reduction in readmissions and 12 fold decrease in return to 
surgery in the first year

41 © 2016 Virginia Mason Medical Center
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Center of Excellence Contracts
Patients referred from 47 states, 2012-2016

Multidisciplinary Conference Evaluation of Patients Recommended Lumbar 
Fusion by Solitary Surgeons

Center of Excellence Contracts
Patients referred from 47 states, 2012-2016

Multidisciplinary Conference Evaluation of Patients Recommended Lumbar 
Fusion by Solitary Surgeons

Yanamadala, Sethi
et al., 2017, Spine 
(Phila).

© 2016 Virginia Mason Medical Center

Reasons for Alternative Approaches for 1-2 levels of 
spine fusion offered for back pain

Reasons for Alternative Approaches for 1-2 levels of 
spine fusion offered for back pain

Number of 
Patients 

Percentage 

Misdiagnosis by Outside Surgeon 3 6% 

Morbid Obesity (BMI > 40) 5 10% 

Active Smoking 5 10%

Likely to Benefit from Additional Physical 
Therapy 

11 22% 

Likely to Benefit from ESI 3 6% 

Yanamadala, Sethi et al., Spine, 2017 

© 2016 Virginia Mason Medical Center

60 percent of spinal fusions in this cohort did not get a 
spinal fusion operation at Virginia Mason.  
60 percent of spinal fusions in this cohort did not get a 
spinal fusion operation at Virginia Mason.  

60 percent recommended nonoperative options when reviewed 
by a multidisciplinary panel where all panelists are given an 
equal vote as to the suitability of surgery

2 percent of these patients chose to have surgery in their home 
community after returning home from Seattle

Further study about patient satisfaction underway

RK1

© 2016 Virginia Mason Medical Center

Population health, cost and value and 
scoliosis surgery

© 2016 Virginia Mason Medical Center

Seattle risk flow map, a 
convergence of standard work 

pathways

Sethi et al., Reducing Complications in Adult 
Scoliosis Surgery,  Current Trends Musc Med, 2016 



Slide 45

RK1 Rajiv K., 6/8/2017
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Sethi et al.  

Is Spinal Fusion Surgery Affordable on the 
NHS?

Mr Ashley Cole

Clinical Lead Improving Spinal Care 

Project

Spinal Chair Orthopaedic Expert Working 

Group

Spinal Service CRG Chair

Slide 
Courtesy of 
Mr. Ashley 
Cole, NHS

British Association of Spinal Surgeons 2017 annual meeting
Rajiv Sethi MD, USA, Keynote Speaker

The Utilization of Spine 
Surgery in the United States

Utilization of Lumbar Fusion 
in the United States
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Davis, H., Increasing rates of cervical and lumbar spine surgery in the United States, 1979-1990. Spine (Phila Pa 1976), 1994. 19(10): p. 
1117-23; discussion 1123-4.
Deyo, R.A., et al., United States trends in lumbar fusion surgery for degenerative conditions. Spine (Phila Pa 1976), 2005. 30(12): p. 
1441-5; discussion 1446-7.
Dagostino, P.R., et al., Impact of bone morphogenetic proteins on frequency of revision surgery, use of autograft bone, and total 
hospital charges in surgery for lumbar degenerative disease: review of the Nationwide Inpatient Sample from 2002 to 2008. Spine J, 
2014. 14(1): p. 20-30.
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Utilization of Lumbar 
Fusion for Degenerative 

Disc Disease
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Costs of Spine Surgery

Davis, H., Increasing rates of cervical and lumbar spine surgery in the United States, 1979-1990. Spine (Phila Pa 1976), 1994. 19(10): p. 
1117-23; discussion 1123-4.
Deyo, R.A., et al., United States trends in lumbar fusion surgery for degenerative conditions. Spine (Phila Pa 1976), 2005. 30(12): p. 
1441-5; discussion 1446-7.
Dagostino, P.R., et al., Impact of bone morphogenetic proteins on frequency of revision surgery, use of autograft bone, and total 
hospital charges in surgery for lumbar degenerative disease: review of the Nationwide Inpatient Sample from 2002 to 2008. Spine J, 
2014. 14(1): p. 20-30.
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Is spinal fusion surgery COST 
EFFECTIVE?
Is spinal fusion surgery COST 
EFFECTIVE?
We have very little “standard work”

Perverse economic incentives and fee for 
service

Private payors and governments are fed up

Physicians must understand health care 
economics and delivery

Better algorithms in systems will win

© 2016 Virginia Mason Medical Center

Spine surgery in America today!Spine surgery in America today!

© 2016 Virginia Mason Medical Center

Surgeons and hospitals should 
drive  reform!
Surgeons and hospitals should 
drive  reform!

© 2016 Virginia Mason Medical Center

The Virginia Mason multidisciplinary clearance 
conference, 1100 spinal deformity patients 
presented  over the past 6 years from all 50 states

The Virginia Mason multidisciplinary clearance 
conference, 1100 spinal deformity patients 
presented  over the past 6 years from all 50 states

If teamwork and…coordination could 
be built into…the surgical 

multidisciplinary team, high-risk 
patients might be…less likely to have 

complications or require 
rehospitalization.

If teamwork and…coordination could 
be built into…the surgical 

multidisciplinary team, high-risk 
patients might be…less likely to have 

complications or require 
rehospitalization.

Glance, Osler, Neuman. Redesigning Surgical Decision Making for High-Risk 
Patients. NEJM 2015
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Multi-disciplinary Preoperative 
Eligibility Case Conference
Multi-disciplinary Preoperative 
Eligibility Case Conference

Team Members:
• Complex Spine Surgeons 

(Ortho and Neuro)
• Anesthesia Spine Team (MD 

and CRNA)
• Physiatrists
• Neurophyschologist
• Internist
• Pain Management Physicians
• Spine PAs
• Critical Care MD
• Spine Clinic RNs
• Research Personnel
• Community Spine Surgeons

© 2016 Virginia Mason Medical Center

All proposed lumbar spine fusions need 
this note prior to booking the case
All proposed lumbar spine fusions need 
this note prior to booking the case

Document Type: Multidisciplinary Complex  Spine Clearance Conference
Document Date: August 26, 2016 10:52 
Document Status: Auth (Verified)
Document Title/Subject: Multidisciplinary Complex Spine Clearance Conference
Performed By/Author: Nold PA-C, Kellen A on September 01, 2016 10:55 
Verified By: Nold PA-C, Kellen A on September 01, 2016 10:55 
Encounter info: 28358212, VM DT CLINIC, Clinic -Z Rad-Radiology Procedure, 08/05/2016 -
08/05/2016

* Final Report *

Virginia Mason Medical Center

Multidisciplinary Complex Spine Conference

Patient was discussed at multidisciplinary complex spine conference on 08/26/2016.   Representatives 
from the departments of Anesthesia, Physical Medicine and Rehab, VM Neurosurgery Spine, Physical 
Therapy, Anesthesia Pain Service, VM Ortho spine and UW Ortho Spine were present for the discussion.  

Concerns:
-History of left main albation, would like cardiology clearance
-Smoking cessation with 2 documented negative urine cotinine
-Neuro psych pending, needs to be completed, patient should be re-presented if Orange/Red
-Otherwise clear to proceed for surgery.  Represent if problems/concerns arise.

Signature Line
(Electronically Signed on  09/01/16 10:55 AM)
Nold PA-C, Kellen A

TEAM 
TRANSPARENCY

© 2016 Virginia Mason Medical Center

Why are we facing this 
conundrum?
Why are we facing this 
conundrum?

No good algorithm to choose the best 
patient
Unable to say “NO”
Variability in use of healthcare resources
Variability in outcomes from center to center
Perverse healthcare economics

“Aggregating the independent 
judgments of doctors

outperforms the best doctor in a group”

“Aggregating the independent 
judgments of doctors

outperforms the best doctor in a group”

© 2016 Virginia Mason Medical Center

Multidisciplinary Decision-Making 
Before Spinal Fusion Surgery
Multidisciplinary Decision-Making 
Before Spinal Fusion Surgery

Spine Surgery

Social Work/ 
Case Man.

Physiatry

Psychiatry

Nursing

PAs

Pain 
Management

Anesthesia

2/5

A1C=12.3

T=-4.8

© 2016 Virginia Mason Medical Center

Criticisms of the Seattle ProtocolCriticisms of the Seattle Protocol

• Time Consuming
• Uncompensated/Unbillable
• Loss of Provider Autonomy
• Unproven Value
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Mechanisms of Efficiency in MDCMechanisms of Efficiency in MDC

Virginia Mason Production System 
Tools:

• Timing Conference Conversations
• Mapping Conference Conversations

32%

68%

Percent Cases Beyond Takt
Time May 30th-June 13th 2017 

(n=22)

Over Takt Time Under Takt Time

© 2016 Virginia Mason Medical Center

Mechanisms of Efficiency in MDCMechanisms of Efficiency in MDC

• Targets for Improvement:
• Most cases run over takt time
• Discussion can be work or waste
• Unknown when group has reached 

concensus

32%

68%

Percent Cases Beyond Takt
Time May 30th-June 13th 

2017 (n=22)

© 2016 Virginia Mason Medical Center

Mechanisms of Efficiency in MDCMechanisms of Efficiency in MDC
• First Interventions:

• Introduced concept of takt time
• Display presentation cycle timer 

showing countdown

7%

93%

Percent Cases Beyond Takt Time 
June 20th- July 18th 2017 (n=30)

Over Takt Time Under Takt Time

• All pts 
presented

• No conference 
time overrun

© 2016 Virginia Mason Medical Center

Mechanisms of Efficiency in MDCMechanisms of Efficiency in MDC
Current Interventions:

• Standard Presentation Format
• Thorough but not excessive information 

presented in the same order every time
Treatment team: _
Diagnosis: _
Clinical question: _

Case Summary (include temporality of every finding):
Demographics (Age, Sex, 
Prior surgery: _
Pain Locations (% vs %): _
Pain Distribution (dermatome): _
Other Neurological Signs (motor, sensory, myelopathy):
PRO measures: ODI/NDI _ PROMIS-P _ PHQ/GAD _/_

Key Imaging findings:
MRI: _
CT/CT Myelogram: _
Xrays (alignment and dynamic mobility films): _

EMG/NCS Findings: _
Injections (Specific Types and Results): _
Physical Therapy (Time and Benefit): _

Psych/Depression Screen: _
Smoking: _
Diabetes: _
Obesity: _
Low Bone Density (current T-score and current/prior treatment): 

_

© 2016 Virginia Mason Medical Center

Mechanisms of Efficiency in MDCMechanisms of Efficiency in MDC
Current Interventions:

• Smart Device Voting App 
• Records and instantly reports each 

provider’s clinical plan

[_] Surgical Intervention 
[_] Fusion (+/- decompression)
[_] Decompression Only
[_] Spinal cord stimulator trial

[_] Conservative management
[_] Conservative treatment only
[_] If failed, proceed with surgical intervention
[_] Palliative care

[_] No decision, need further diagnostics
[_] Discussion only.  Not pertaining to spinal surgery

N=14

N=11, 79% 

N=11, 79% 

Voting Results

5:00

Or All     
Votes Cast

Utility:
• Detects Consensus vs. Equipoise
• Avoids non-work/swirl discussion
• Reduces mean time per case

© 2016 Virginia Mason Medical Center

Future Benefits of Efficiency in MDCFuture Benefits of Efficiency in MDC

When cycle times are reduced sufficiently 
to reliably exceed the institutional demand 
referring providers can telepresent cases 
in remaining time

Conference Time Exceeded

45 min Allotted 

Exceeded Time

Future State

Time Meeting 
Institutional Demand

Teleconference 
OSH Presentations

Improved

Efficiency

45 min Allotted 
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Future Benefits of Efficiency in MDCFuture Benefits of Efficiency in MDC

• Diagnostics
• WaitingPCP Visit • Diagnostics

• Waiting

Referred 
Provider 
Visit #1

• Physical 
Therapy

• Waiting

Referred 
Provider 
Visit #2

• Injections
• Waiting

Referred 
Provider 
Visit #3

• Opinion
• Search for 

2nd Opinion

Referred 
Surgeon 
Visit #1

• Opinion
• Waiting

Referred 
Surgeon 
Visit #2

RecoverySurgery

Many Months

Current Normal

• Diagnostics
• WaitingPCP Visit

• Diagnostics
• Short Waiting 

for Case 
Review

Referred 
Provider 
Visit #1

• Plan Formed
• Responsible 

Parties 
Defined

MDM 
Review

RecoverySurgery

Shorter Time to 
Intervention

Using Efficient/Distributable MDM

© 2016 Virginia Mason Medical Center

Future Benefits of Efficiency in MDCFuture Benefits of Efficiency in MDC

Efficient MDC Can Be:
1. Mechanism for Enhancing Care Quality
2. Mechanism for Distributing Expertise 

and Quality Culture
3. Mechanism for Efficiently Gathering

Surgical Cases to Centers of Excellence
4. Asset Highly Marketable to Providers, 

Patients, and Payors

Teams combat stress situations in 
many arenas

“By FAILING TO PREPARE, 
you are preparing to fail”-

Benjamin Franklin

© 2016 Virginia Mason Medical Center

Two attending surgeons are 
required for complex spine cases
Two attending surgeons are 
required for complex spine cases
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199 complex spine surgeons in 27 countries

© 2016 Virginia Mason Medical Center

Results of 2015 SRS Survey on 2 
attending surgeons 
Results of 2015 SRS Survey on 2 
attending surgeons 

Scheer, Sethi et al.  Spine, 2017 © 2016 Virginia Mason Medical Center

Results of 2015 SRS Survey on 2 
attending surgeons 
Results of 2015 SRS Survey on 2 
attending surgeons 

Scheer, Sethi et al.  Spine, 2017

© 2016 Virginia Mason Medical Center

Results of 2015 SRS Survey on 2 
attending surgeons 
Results of 2015 SRS Survey on 2 
attending surgeons 

Scheer, Sethi et al.  Spine, 2017 © 2016 Virginia Mason Medical Center

Results of 2015 SRS Survey on 2 
attending surgeons 
Results of 2015 SRS Survey on 2 
attending surgeons 
Majority of respondents believe 2 
attending surgeons enhances patient 
safety in ALL adult deformity cases

Majority did not use a second surgeon 
citing access and reimbursement

If access and reimbursement were not an 
issue, majority would use a second 
surgeon always in complex cases 

Scheer, Sethi et al.  Spine, 2017
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Results of 2015 SRS Survey on 2 
attending surgeons 
Results of 2015 SRS Survey on 2 
attending surgeons 
REASONS FOR 2 SURGEONS IN MAJORITY OF THOSE 
FAVORING THIS PRACTICE

Its safer and reduces complications

It decreases operative time

It decreases blood loss

It improves outcomes

Its less work and stress for me

Scheer, Sethi et al.  Spine, 2017 © 2016 Virginia Mason Medical Center

“High-Value Care” of the 
Future
“High-Value Care” of the 
Future

© 2016 Virginia Mason Medical Center

Risk Stratification & Protocol Development, The Seattle Spine ScoreRisk Stratification & Protocol Development, The Seattle Spine Score

87 © 2016 Virginia Mason Medical Center

Validated Multivariate ModelValidated Multivariate Model

88

Multivariate Models:
• 81.4% accuracy
• Diabetes: 9 times more likely to experience 

complications

© 2016 Virginia Mason Medical Center

Receiver Operating Characteristics (ROC) Curve Receiver Operating Characteristics (ROC) Curve 

89

AUROC: 0.788 (p < .01)

© 2016 Virginia Mason Medical Center

Predictive modeling supports clinical practice, SYSTEM 
SPECIFIC RISK
Predictive modeling supports clinical practice, SYSTEM 
SPECIFIC RISK

90

Buchlak, Sethi et al., Podium at International 
Meeting of Advanced
Techniques, Washington DC, July 15 2016 

Journal of Clinical Neuroscience
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Predictive modeling supports clinical practice, SYSTEM 
SPECIFIC RISK
Predictive modeling supports clinical practice, SYSTEM 
SPECIFIC RISK

91

Buchlak, Sethi et al., Podium at International 
Meeting of Advanced
Techniques, Washington DC, July 15 2016 

Journal of Clinical Neuroscience

© 2016 Virginia Mason Medical Center

ConclusionConclusion

Standardization enhances patient safety

Pathways, protocols and dashboards can help 
us enhance the durability of what we do

The Seattle Spine Team provides an algorithm 
to reduce complications by employing the 
methods of the Toyota Production System

© 2016 Virginia Mason Medical Center

We have to do betterWe have to do better

Choosing patients better,  we cant fix 
everything, we have to say “NO” much 
more than we currently do

Remove perverse fee for service 
incentives, e.g empower the team AND 
the surgeon.

Reward centers who do it better and 
standardize care, this is already 
happening

© 2016 Virginia Mason Medical Center

Thank you

Rajiv.sethi@virginiamason.org


