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Background
• Use of bracing is controversial

• Literature is inconclusive and level I evidence is lacking
– compliance with bracing

– quality of life during brace treatment
– bracing risk reduction of surgery

• RCT have proved difficult to perform

We used the power of disease modeling and cost 
effectiveness analysis to define the critical varia bles 

affecting the use of bracing for AIS

What is a Decision Analysis?

• Quantitative estimate of clinical strategies calculated with 
mathematical simulations of real life events

• Aids in rationale decision making by accounting for the best available 
evidence and patient preferences 

• Designed to evaluate populations - usually for health policy- but may 
be applied to individual patients

Why are they important?

Why do a Decision Analysis?

• When estimates for important inputs are uncertain
– Provides range of impact for the plausible values

• Complex decisions: multiple risks and benefits

• When needed data elements can only be found  from 
multiple sources: allows combining of data

– Evidence-based medicine

• Clinical trials are not likely to be performed
– The potential harm is too great

– No funding source is available

Why… continued

• Guiding future research
– Inputs with wide range of uncertainty that affect the results identify 

areas of high priority

– Estimate the minimum difference in clinical effectiveness needed

– Estimate the optimum sample size and study duration

• Inexpensive

• Minimal regulatory approval

• Transparent



General Model Overview
• Markov Cohort Model
• 3 years of treatment with 6 month f/u
• 25-40 degree curves
• Health States

1. Compliant with Bracing
2. Non-compliant with Bracing
3. Observation
4. Surgery
5. Spinal Cord Injury

• Complications
– Neurologic Injury
– Infection
– Other

• Long-term effects not modeled
• Medicare reimbursement
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Utilities

• Bracing QALY lower than observation
– Cheung et al, 2007, Int Ort.

– Climent et al. 1999, Spine

• Bracing no effect on QALY
– Ugwonali et al. 2004, Spine

• Non-compliant patients lower QALY than compliant
– (Rivett et al. 2009, BMC MSK Disord) 19% lower

• Surgery increases short term quality of life 4%
– Howard et al, 2007, Spine & Bunge et al, 2007, Eur J Spine Self

Transition Probabilities

• Bracing Compliance
– Objective bracing measures

• Nicholson, Spine, 2003. Helfenstein & Lankes, 2006, Spine
• Expert Opinion

• Observation Failure to Surgery
– Dolan & Weinstein, Spine, 2007, evidence based review

• Bracing Failure to Surgery
– 23 % (20-24) (Dolan & Weinstein)
– Nachemson – 0%

– 8% failure in compliant patients (Rowe, et al, JBJS, 1997)

Two Utility Scenarios were examined

Base Case Model Parameters

HEALTH STATE Utility (QALY)

AIS TREATED WITH OBSERVATION 0.95

AIS TREATED WITH COMPLIANT BRACING 0.9/0.95

AIS TREATED WITH NON COMPLAINT BRACING 0.85

GOOD SURGICAL OUTCOME 1.00

SPINAL CORD INJURY 0.51

TRANSITION PROBABILITIES

RATE OF NONCOMPLIANCE WITH BRACING 33%

REDUCTION IN SURGERY WITH BRACING 75%

FAILURE TO SURGERY FOR OBSERVATION 22%

UNCOMPLICATED SURGERY 84.9%

PROBABILITY OF A SPINAL CORD INJURY 0.21%

Comparing strategies
•• Dominant Dominant - strategy is more effective and less costly 

•• Sensitive Sensitive - strategy preferred in specified scenarios
(i.e. depends upon value of input)

• Incremental Cost-Effectiveness (ICER) =
(costs strategy A- costs reference strategy)    

(outcome strategy A-outcome reference strategy)

•• Willingness to PayWillingness to Pay
– $50,000/QALY = moderately cost-effective

– $25,000/QALY = highly cost effective
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I
Bracing $5,557 2.57 - 2,162 -

Observation $7,270 2.58 $1,713 0.01 2,817 157,830

II
Bracing $5,557 2.39 - $2,323 -

Observation $7,270 2.58 $1,713 0.19 $2,817 $9,043

What is the preferred strategy?

If equal utilities are assumed:  BRACING
If negative effect of bracing on utility assumed: 

OBSERVATION
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Sensitive Variables

• Bracing Utility
• Bracing Failure to Surgery
• Compliance
• Bracing Cost
• Surgery Cost
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Discussion
• Utility of bracing is the most critical variable

– 5% negative effect of bracing leads to 20 fold decrease in 
effectiveness

– If bracing has no effect on bracing it may be a viable treatment
strategy

– If it has a negative effect, almost no reasonable scenario exists 
where bracing is a viable strategy

• Compliance
– Consider strategies to identify patients that will be non-compliant 

and have poor utility of bracing

Recommendations

1) Initial Level I studies should focus on bracing utility 
(quality of life)
� If bracing has no affect on quality of life, the values of the 

other variables become very important and further study 
would be indicated

� Identify patients at risk for low quality of life with bracing
� Older patients, smaller curves

1) Strategies to improve compliance or identify non-
compliant patients should be implemented
� Self-image scores on quality of life assessments

� Objective compliance measures


