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Overview

• Quality of Care and Patient Safety
– Metrics and Limitations

– Challenge of measuring benefits and costs/risks

• Value-based care
– Patient-centered metrics

• Payment reform as a disruptive innovation to promote 
quality, safety and value
– Transition from Fee for Service to Value-based payments

• A direction to improve quality, safety and value through 
integrated care pathways
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Value Proposition

• The right goal of healthcare is to provide 
superior patient value
– Porter and Teisberg, 2006

The value proposition in healthcare is an analysis of 
the benefits of care relative to the direct cost and risk 
of providing the care

Value= Fxn(Benefit/Cost)

Challenge in Healthcare Delivery

Improve outcomes 
and quality of care

Decrease 
costs of care

Value Optimization

• Appropriate Quality Metrics
– Patient-centered Outcomes

• Cost-Awareness
– Responsible adoption of new technologies

– Cost-saving interventions

• Limiting complications
– Readmissions/reoperations

– Value-adding innovations
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Value Proposition

Measurement of benefits and costs is challenging, 
and a consensus on the measures that encompass 
the relevant components of the value equation has 
not been reached

The value equation may vary depending on the 
perspective of the stakeholder in the healthcare 
economy

Measuring 
Benefit/Outcome/Quality is 

Challenging

• Choosing Appropriate Dashboards

• Setting appropriate standards

• Controlling for covariates

• Risk adjustment and stratification 

The Quality Problem in 
Medicine

• IOM identified deficiencies of quality of care, and little financial 
reward for improvement of quality of care (2001)

• CMS, private health plans, and other insurers have adopted measures 
of  performance that will determine payments
– Pay for Performance

• Intent is to provide a financial incentive for an evidence-based 
approach to care

• Limited evidence to support 
standardized protocols
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Pay for Performance

• Pay for Performance Initiatives may provide a financial 
incentive for high quality care

• Challenge is to define parameters that best represent 
quality care and consensus practices

Pay for Performance

Evidence for Quality of Care

• Process Variables
– Antibiotic Dosing
– DVT Prophylaxis
– Documentation 

• Utilization Variables
– Rates of surgery
– Rates of imaging

• Complications
– Unscheduled return to OR
– Revision within 180 days
– Infection
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Quality Dashboards

• Length of Stay

• Readmission

• Surgical Site Infection

• Non-modifiable patient and surgical factors are 
independent determinants of each measure

• Stratification of patients by appropriate risk 
factors is critical to interpretation of results

• Accuracy of administrative databases in reporting 
diagnosis, procedure, and complication is limited

• The ability to measure hospital quality is poor

• Composite rankings are based upon process measures
– Antibiotic dosing

– DVT prophylaxis

• Poor Correlation between process measures and outcomes 
including revision rates and mortality

• Overall, quality measures have limited validity due to poor 
discriminatory capacity and poor correlation with outcomes
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Discordant Models and Perverse 
Incentives

• Cost Minimization

• Revenue Optimization

• Quality Improvement

• Value Optimization

Value Perspectives

• Stakeholders in Healthcare
– Hospital Perspective

– Insurance/Payor Perspective

– Device/Pharmaceutical Industry

– Providers of Healthcare

– Consumers of Healthcare

Patient-centered Metrics

• One of the essential qualities of the 
clinician is interest in humanity, for the 
secret of the care of the patient is in caring 
for the patient
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Value Proposition in Health Care

Patient-
Centered
Outcomes 

of Care

Cost to 
Achieve 

Outcomes

VALUE

Value = patient centered health outcomes per the health dollar 
expended

What should we measure?

• The end result for which our care is accountable

• Patient-centered report of outcomes

• An assessment accounting for risks, costs and 
benefits of the net outcome of the healthcare 
interaction

Accountability

• It is our responsibility as physicians and healthcare 
providers caring for patients with musculoskeletal 
disorders to provide evidence of the value of the 
care we provide

• The End Result of Care:

E.A. Codman (1869-1940)
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Ernest Codman

• The End-Result Idea

The simple notion that 
hospital staff should follow 
patients long enough to learn 
the end result of care

Learn from misadventures

Make results public

Measuring the End Result of Care

• Process Measures

• Quality dashboards

• Patient-based outcomes

• Value
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Patient-Centered Value

• 2010 Patient Protection and Affordable Care Act
– Established PCORI

• Patient-Centered Outcomes Research Institute

– Quality linked to adherence to Process measures
• Surgical Care Improvement Program (SCIP)

– Surgical Site Infection

» Antibiotic Dosing

– DVT Prophylaxis

– Pre-op serum glucose control in cardiac surgery pts

– Appropriate pre-op hair removal

– Normothermia in the post-op period for colorectal surgery

Appropriate Care and Value-
based Care

Empowering informed choice in the 
management of spinal disorders

• Valid Information on Natural 
History

• Valid Information on Outcomes 
of operative and non-operative 
options
– Risks of Care

– Expected Benefits of Care

Instructions for Rating Management Procedures and Strategies

Making Informed Choices under conditions of Uncertainty

30

1 2 3 4 5 6 7 8 9

AppropriateReasonableInappropriate

An inappropriate procedure or 
management strategy is defined as 
one in which the value (benefit 
per unit cost) is LOW: 
The expected negative 
consequences exceeds the 
expected health benefit such that 
the procedure should not be 
performed.

A reasonable procedure 
or management strategy 
is one in which:
The balance of risk and 
benefit are not known, 
but there is a reasonable 
chance of positive net 
benefit, with limited 
risk.

An appropriate procedure or 
management strategy is defined as 
one in which the value (benefit per 
unit cost) is HIGH: 
The expected health benefit exceeds 
the expected negative consequences 
by a sufficiently wide margin that the 
procedure is worth doing.  

Most 
inappropriate

Most 
appropriate

Fitch et al. 2001

Rand/UCLA AUC Methodology
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• Drivers of Appropriateness
– Pre-operative Symptoms

– Progression of Deformity

– Sagittal Alignment

– Comorbidities

Making Decisions under 
Conditions of Uncertainty

• Moral Hazard
– Dissociation of the risk and benefit

• Party that makes decision is recipient of benefit and 
shielded from risk

• Insurance, Banking, Medicine
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Medical Decision Making
• Disassociation between the Decision maker 

and the Beneficiary
– Judge and Executioner

– Home Inspector and Contractor

Multidisciplinary Care:
Integrated Care=Optimal/Appropriate 

• Spine Surgeons

• Physiatry

• Anesthesia
– Pain management

• Physical Therapy

• Radiology

• Neurology

• Oncology

• Primary Care

• Emergency Care

• Rheumatology

• Infectious disease

Conclusions

• Traditional Quality measures alone have limited 
utility in measuring value of care.
– May provide disincentives for appropriate care

• Patient-centered measures of the end result of care 
are the outcome for which we are accountable

• A value-based healthcare system accounts for 
outcome and costs and risks of care

• Demonstrating value in spine interventions will be 
necessary to preserve coverage, funding levels, and 
access to care in a healthcare economy with limited 
resources
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UCSF Center for Outcomes 
Research

Variability in approach to care

• Management of Spinal Disorders is Characterized by 
significant variability
– Regional Variation/Surgical Signature

– Patient Values and Preferences

– Recognition of factors that predict outcome and risk

Fee for Service

• Comparison of Medicare Cost per Capita 
between El Paso and McAllen, TX
– 2 fold variance (demographically similar)

• $7,500 vs $15,000

– Culture of fee for service medicine

– Perverse incentives to increase utilization
• Volume vs Value

– Corresponding reduced quality of care
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Costs of Care

http://www.health.nsw.gov.au

Variability in Cost

Variability in Cost
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Variability in Cost

Reducing Variability

• Variability is a proxy for quality of care
– Reducing variability is related to improved quality 

of care

• Clinical Practice Guidelines

• Appropriate Use Criteria
– Areas of Consensus

– Areas of Discordance

– Areas for Further Study

Reducing Variability

• Variability is a proxy for quality of care
– Reducing variability is related to improved quality 

of care

• Clinical Practice Guidelines

• Appropriate Use Criteria
– Areas of Consensus

– Areas of Discordance

– Areas for Further Study
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Appropriate Use Criteria

• AUC indicate reasonable care based on available 
evidence combined with a rigorous, transparent 
recommendation process and well-defined scenarios.

• Appropriate Use Criteria (AUC) specify when it is 
appropriate to perform a medical procedure or service. 
An “appropriate” procedure is one for which the 
expected health benefits exceed the expected health 
risks by a wide margin.

What is an the Risk/Cost?
What is an Acceptable/Appropriate 

Risk?
• Observed Rate of Complications

• Expected Rate of Complications

• O:E ratio provides a meaningful 
metric of quality of care

• Requires accurate risk stratification 
and global 
standardization/benchmarking

Detecting Perioperative 
Complications

• Database limitations

– Institutional databases

– Voluntary society databases

– Insurance databases

• Need to return to OR for resolution

• Perioperative vs Late complications

Broad Spectrum of Reported Rates
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• 108,480 cases submitted between 2004 and 
2007
– 4980 cases of adult scoliosis (AS) 

• 521 patients with complications (10.5%) 
– total of 669 complications (13.4%) 

• Predictors of complications:
– Osteotomies

– Revision Surgery

– Combined Anterior/Posterior Approaches
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Schwab Frank J. New York University, NY, NY, U.S.
Boachie-Adjei Oheneba Hospital for Special Surgery, NY, NY, U.S.
Shaffrey Christopher I. University of Virginia, Charlottesville, VA, U.S.
Kebaish Khaled Johns Hopkins University, Baltimore, MD, U.S.
Lenke Lawrence G. Washington University School of Medicine, St. Louis, MO U.S.
Ames Christopher University of California-San Francisco, CA, U.S.
Lewis Steven J University of Toronto (Western), Toronto, Canada
Carreon Leah Norton Leatherman Spine Center, Louisville, KY, U.S.
Qiu Yong Nanjing University Medical School, Nanjing, China
Matsuyama Yukihiro Hamamatsu University School of  Medicine, Hamamatsu, Japan
Cheung Kenneth MC University of Hong Kong, Hong Kong, China
Dahl Benny Rigshospitalet, Copenhagen, Denmark
Mehdian Hossein Queen’s Medical Centre, Nottingham, UK

Pellisé-Urquiza Ferran Hospital Universitari Vall d’Hebron, Spain

9 3 3

Scoli-RISK-1: Neural Change
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• Prospective study of 346 patients, 291 with 2 
year f/u their mean age was 56.2 years. 

• Overall, 203/291 patients (69.8%) had at least 
one complication
– 52.2% of patients with perioperative complication

– 42.6% of patients had a delayed complication

– 28.2% required at least one revision
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Risk Stratification Tools

• Personal Experience

• Peer Review/ Case Conferences

• Expert Opinion
– Delphi Panels

• Modelling based upon identification of 
Predictor variables

Healthcare Reform and Systems
as Disruptive Innovations

• Current fee for service healthcare economy has led 
to unsustainable increases in cost without a clear 
improvement in outcome or value of care

• Reimbursement reform will result in significant 
changes for all stakeholders in the healthcare 
economy

Integration of Complex Systems in Spine 
Surgery to Promote Patient Safety

Courtesy of Sam Bederman- Patient-Centered Surgical Home

PATIENT

Phase Preoperative Intra operative Post operative Post Discharge

•Variable 
support 
often 
leading to 
ER 

•Minimal pre-
procedure 
planning

Decision to Operate

•Variable 
pre-op 
assessment, 
testing  and 
medical 
treatment

•Surgeon 
managed Post 
op
•Few 
protocols

•Non-
specialized 
Anesthesia 
Staff
•Lack of 
standardized 
protocols

Surgical
Home

Shared Decision Making, Patient Centered Care

Seamlessly Integrated, protocolized care at each phase of 
care

Traditional
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Focus on the Full Continuum 
of Care Rather than the 

Episode of Care
• Outpatient Wellness

– Increase autonomy of local health
districts

– Preventative Health

• Emergency Visits
• Hospital Care

– Limit cost of acute care

• Transitional Care Facilities
– Limit Readmissions

• Home Care

58

Healthcare Cost

Retail 
Pharmacy

Wellness and 
Fitness Center

Diagnostic/ 
Imaging 
Center

Urgent 
Care 
Center

Home

Physician 
Clinics

Ambulatory 
Procedure 
Center

Episode Payments Provide Incentives 
to Create a System of CARE

“Expect to take on more financial risk and to be held accountable, 
clinically and economically, for what happens across the 
continuum of care—whether we ‘own’ the continuum or not.”                              

—Michael Sachs, Chairman and CEO, Sg2 

IP Rehab

Hospital

Home Care

Acuity

Community-Based 
Care

Acute 
Care

Recovery 
& Rehab 
Care

SNF

OP 
Rehab

CARE = Clinical Alignment and Resource Effectiveness; IP = inpatient; 
SNF = skilled nursing facility; OP = outpatient.

Predictors of Complications

• Patient Factors
– Age

– Co-morbidities

– Pre-operative Health Status

– Prior surgery

• Surgical Factors
– Combined Anterior and Posterior Approaches

– Staged Surgeries

– Osteotomies

– Large correction of sagittal plane deformity
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Payment Reform

• Patient Protection and Affordable Care Act
• March 23, 2010

– Address most important healthcare needs:
• Cost of Care

• Access to Care
– Variability in Rates of Care

• Payment Redistribution to incentivize Value of care
– Quality metrics

Correlating Spending and 
Outcomes

• Patients in higher spending regions are:
– Less likely to receive evidence-based treatments 

(effective care) 

– No more likely to receive elective major surgical 
procedures (preference-sensitive care)

• Wennberg 2004

• Patients with selected serious conditions such as 
heart attacks over time found that survival was 
slightly worse in the higher spending regions

• Fisher, 2003

Medicare BPCI
• January, 2013:

– CMS announced healthcare organizations selected to 
participate in the Bundled Payments for Care 
Improvement initiative

• Under the Bundled Payments for Care 
Improvement initiative, organizations will enter 
into payment arrangements that include financial 
and performance accountability for episodes of 
care. 
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Bundled Payment Model
• Transition from fee for service to accountable care

• Payment reform-
– Offloading risk from the payors

– Shared responsibility and alignment for Hospital and 
Physicians

– Patient responsibility for care-
• confronting patient with financial risk

• tiered insurance

• network tiering (incentive to go to less expensive hospital)

– Data, tracking patients over time

– Patient-centered care-
• looking at endpoints that patient’s care about- PCORI

Bundled Payment

• Lumbar Fusion

Service

• Patient Service vs. Fee for Service 


