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NSQIP — National Surgical Quality
Improvement Program

Khuri SF. Surgery 138:837, 2005.



Pay for Performance
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Trauma Centers Performance

= Designation process
= Performance improvement process

= Data registry

Implicit expectation — Improved quality of care.



Trauma Centers Performance

A Twelve-Year Analysis Of Disease and Provider
Complications on an Ordganized Level 1 Trauma Service:

Baclhground: The development of
trauma systems reduces preventable mor-
tality and the measurement of standard-
ized complications creates further oppor-
tunity for improvement in morbidity. The
annual incidence of complications in a
trauma population has been previously re-
ported but the frequency change over time
in a single institution is not well studied.

Metheods: Al patients who were hos-
pitalized for more than 24 hours, who
died, were admitted to the Intensive Care
Unit (ICU) or Intermediate Care Unit
(ML), or were inter-facility transfers
prospectively evaluated for 12 consecutive

? .Ir"f HERZL 1, .'1 I.If].

years. A total of 13,382 patients were stud-
ied (range, 862-1234 patients per year).
Complication events were collected using
135 standardized definitions including dis-
ease and provider outcomes.

Resulls: The overall incidence of
complications has remained stable over
time. Provider events, disease events, and
patients developing three or more compli-
cations have remained unchanged as well.
Specific disease complications including
pneumonia, deep vein thrombosis (DVT),
and small bowel obstruction have fallen
over time. Improvements in provider er-
rors have also occurred.

Jay Doucet, MD, [

Conclusion: This data suggests that
most complications have a finite threshold
despite the use of a stable trauma staff,
implementation of standardized protocols,
and emphasis on consistency of practice.
Further reductions will require new re-
search for disease-related treatment and
new strategies for consistency and error
reduction rather than our current models
of continuous quality improvement.

Key Words: Trauma systems, Com-
plications, Quality assessment, Missed in-
juries, Errors in diagnosis.

J Trawma, 2003,54:26-37.




Care of the Injured — Uniform?
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Shafi S, Friese R, Gentilello LM. Arch Surg (in press)



Hypothesis

Similarly designated trauma centers do not
achieve similar outcomes, even after
accounting for differences in their patient

populations.



Methods

Texas statewide trauma registry 2003
Designated Level 1 and 2 centers
Adults: age 15— 99 years

Survival and injury severity known

Exclusion: Centers with < 100 patients



Patients Selection

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

Inclusion criteria 20,794

!

Study Population 18,584

7 Level 1 Centers 8 Level 2 Centers
10,620 patients 7964 patients




Risk Adjustment

 Outcome: Survival to Discharge

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

* Injury severity measures:
¢ Injury Severity Score
+* Blood Pressure at presentation
¢+ Glasgow Coma Scale at presentation



Risk Adjustment Model

Multivariate Logistic Regression

Covariates and interactions with backward
elimination

Random equal split: training & validation set

Final model with trauma center ID



Data Analysis

 Observed - Expected Survival ratio for
comparison within center

 Odds ratio of Survival for comparison
between centers

» Referent Center — Busiest Level 1 center



Results — Patient Population

Age 2 65 years: 8% to 26%
Male gender: 63% to 74%
Caucasian race: 25% to 76%
Mechanism blunt: 70% to 88%
ISS 2 25: 5% to 20%
SBP =90 mm Hg: 3% to 12%

GCS = 8: 3% to 19%



Independent Predictors of Mortality

« Age 2 65 years

« ISS 225

« SBP =90 mm Hg

« GCS =<8
 Mechanism of Injury

o Specific Trauma centers



Effect of Risk Adjustment

Odds of Survival Number of Centers

Improved 5
Worsened 1

No change 8



Comparison Within Centers
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Risk Adjusted Odds of Survival

Odds Ratio 1 = referent center
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Adjusted Odds Ratio of Survival with 95% C.I.




Comparison Between Centers

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

Better than Referent Same as Referent
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Limitations

» 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 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



Summary

= 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.



Conclusions

= Significant variations in risk-adjusted
outcomes occur at similarly designated

trauma centers.

* Trauma center designation process should
go beyond resource availability to include

performance measures - TQIP
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