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Measuring PerformanceMeasuring Performance



NSQIP NSQIP –– National Surgical Quality National Surgical Quality 
Improvement ProgramImprovement Program

Khuri SF. Surgery 138:837, 2005.



Pay for PerformancePay for Performance

CMS Fact Sheet, Jan. 31, 2005, www.medicare.gov



Trauma Centers PerformanceTrauma Centers Performance

Designation processDesignation process

Performance improvement processPerformance improvement process

Data registryData registry

Implicit expectation Implicit expectation –– Improved quality of care.Improved quality of care.



Trauma Centers PerformanceTrauma Centers Performance



Care of the Injured Care of the Injured –– Uniform?Uniform?

Shafi S, Friese R, Gentilello LM. Arch Surg (in press)Shafi S, Friese R, Gentilello LM. Arch Surg (in press)
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Similarly designated trauma centers do not Similarly designated trauma centers do not 

achieve similar outcomes, even after achieve similar outcomes, even after 

accounting for differences in their patient accounting for differences in their patient 

populations.populations.

HypothesisHypothesis



MethodsMethods

•• Texas statewide trauma registry 2003Texas statewide trauma registry 2003

•• Designated Level 1 and 2 centersDesignated Level 1 and 2 centers

•• Adults:  age 15 Adults:  age 15 –– 99 years99 years

•• Survival and injury severity knownSurvival and injury severity known

•• Exclusion: Centers with < 100 patientsExclusion: Centers with < 100 patients



Patients SelectionPatients Selection

Total Registry 73,439
294 centers, 20 Level 1 or 2
Inclusion criteria 20,794

Study Population 18,584

7 Level 1 Centers 
10,620 patients

8 Level 2 Centers
7964 patients



Risk AdjustmentRisk Adjustment

•• Outcome: Survival to DischargeOutcome: Survival to Discharge

•• Covariates: age, gender, race, mechanism Covariates: age, gender, race, mechanism 
of injury, injury severityof injury, injury severity

•• Injury severity measures:Injury severity measures:
Injury Severity ScoreInjury Severity Score
Blood Pressure at presentationBlood Pressure at presentation
Glasgow Coma Scale at presentationGlasgow Coma Scale at presentation



Risk Adjustment ModelRisk Adjustment Model

•• Multivariate Logistic Regression Multivariate Logistic Regression 

•• Covariates and interactions with backward Covariates and interactions with backward 
eliminationelimination

•• Random equal split: training & validation setRandom equal split: training & validation set

•• Final model with trauma center IDFinal model with trauma center ID



Data AnalysisData Analysis

•• Observed Observed -- Expected Survival ratio for Expected Survival ratio for 
comparison within centercomparison within center

•• Odds ratio of Survival for comparison Odds ratio of Survival for comparison 
between centersbetween centers

•• Referent Center Referent Center –– Busiest Level 1 centerBusiest Level 1 center



Results Results –– Patient PopulationPatient Population

•• Age Age ≥≥ 65 years:65 years: 8% to 26%8% to 26%

•• Male gender:Male gender: 63% to 74%63% to 74%

•• Caucasian race:Caucasian race: 25% to 76%25% to 76%

•• Mechanism blunt:Mechanism blunt: 70% to 88%70% to 88%

•• ISS ISS ≥≥ 25:25: 5% to 20%5% to 20%

•• SBP SBP ≤≤ 90 mm Hg:90 mm Hg: 3% to 12%3% to 12%

•• GCS GCS ≤≤ 8: 8: 3% to 19%3% to 19%



Independent Predictors of MortalityIndependent Predictors of Mortality

•• Age Age ≥≥ 65 years65 years

•• ISS ISS ≥≥ 2525

•• SBP SBP ≤≤ 90 mm Hg90 mm Hg

•• GCS GCS ≤≤ 88

•• Mechanism of InjuryMechanism of Injury

•• Specific Trauma centersSpecific Trauma centers



Effect of Risk AdjustmentEffect of Risk Adjustment

Odds of SurvivalOdds of Survival Number of CentersNumber of Centers

ImprovedImproved 55

WorsenedWorsened 11

No changeNo change 88



Comparison Within CentersComparison Within Centers

138 136 125 132 123 124 137 142 135 131 129 127 140 134 141138 136 125 132 123 124 137 142 135 131 129 127 140 134 141
0.80

0.85

0.90

0.95

1.00

1.05

1.10

Trauma Centers

O
bs

er
ve

d-
Ex

pe
ct

ed
 S

ur
vi

va
l R

at
io

 w
ith

 9
5%

 C
.I.



Risk Adjusted Odds of SurvivalRisk Adjusted Odds of Survival
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Comparison Between CentersComparison Between Centers

124 142 140 141 137 132 135 123 136 125 131 127 134 138
0.1

1

10
Better than Referent Same as Referent

W
orse than R

eferent

Using TC 129, the busiest Level I center, as the referent

Trauma Centers (rank ordered)

A
dj

us
te

d 
O

dd
s 

R
at

io
 o

f S
ur

vi
va

l
1 

= 
R

ef
er

en
t C

en
te

r



LimitationsLimitations

Retrospective analysis of a single state

Quality of registry data from multiple centers

Comorbidities missing

Different number of patients from each center

Exclusions



Analysis of Excluded PatientsAnalysis of Excluded Patients

Excluded patients: 12% to 70%

Three assumptions for imputation:
All excluded patients were high risk
All excluded patients were low risk
Excluded patients not different from included

Estimates of OR changed for all centers

Significance of OR changed at three centers  



SummarySummary

Similarly designated trauma centers did not 
achieve similar outcomes despite similar 
resources.

Risk adjustment altered the performance 
measures at a large number of centers.

Both within and between trauma center 
comparisons are necessary.



ConclusionsConclusions

Significant variations in riskSignificant variations in risk--adjusted adjusted 
outcomes occur at similarly designated outcomes occur at similarly designated 
trauma centers.trauma centers.

Trauma center designation process should Trauma center designation process should 
go beyond resource availability to include go beyond resource availability to include 
performance measures performance measures -- TQIP TQIP 
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