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3.

m Only one outcome of acute myocardial
infarction was studied: death within 30
days of admission.

e Deaths within 30 days of admission
were determined using two different
data sources: linked hospital discharge
abstracts and vital statistics records
(death certificates).

DRSO REFDUEE - FE

@ Risk factors were defined as characteristics
or conditions that probably existed at the time
of admission and may have influenced patient
outcomes.

e Demographic characteristics such as gender, race,
and age

a Hospitalization characteristics such as the source
and type of admission

B Clinical characteristics such as diabetes and
cancer

Timing of Clinical Risk Factors

B Any acute or chronic condition diagnosed sither at or
before admission may be used in risk-adjustment
because it refiects severity-of-lilness at admission.
By contrast, acute conditions diagnosed after
admisslon are problematic because they may reflect
quality of eare, If one ireats these conditions as risk
factors by Including them in risk-adjustment models,
one may inappropriately give hospitals credit when
they fall to prevent complications.

This dilemma was resolved by developing iwo
different models to adjust for differences In patient
characteristics across hospitals.

Timing of Clinical Risk Factors

0. -

8 The risk factors in Model A almost certalnly represent
comorbidities -- clinical or personal characteristics
that were present when the patient entered the
hospltal.

Model B includes ali of the risk factors in Model A

plus certaln dermographlc variables (e.g., race,

source of admission, expected principal source of
payment) and clinical characteristics with unclear
timing (e.g., shock, pulmonary edema).

u By comparing the resuits from Models A and B, one
can assess the sensitivity of hospital-speclfic risk-
adjusted mortality rates to assumptions about the
fiming of acute conditions.
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Step 1. Review of Potentlal Clinlcal Risk Factors

Step 2: Praliminary Analysas of Clinlcal Risk Factors

Stap 3: Praliminary Analyses of Non-Clinlcal Risk Factors

Step 4: Division of Data Into Separate Samples for astimation

and Valldation

Step 5: Selactlon of Maln Effects Risk Factors for Modal A

u Stiep 6: Selection of Risk Factor interactions for Model A

= Slep 7: Internal Valkiation and Refinement of Risk-Adjusiment

Modals

Stap 8: Selection of Addillonal Maln Effects Risk Faclors for
odel B

Step 9: Selaction of Additional fisk Faclor Interactions for

Model B

s Step 10: Re-Estimation of Model Parametars Uslng All Cases

Two Models

2.

e Distinguish between comorbidities that were
present at admission and complications that
developed during an inpatient stay.

u Model A

e includes only clinical risk factors with at least a 67

percent likelihood of having been present at
admission,

a Model B
& Includes all of the clinical risk factors in Model A,

plus clinlcal risk factors less likely to have been
present at admission.

Step 2: Preliminary Analyses of
Clinical Risk Factors

2 >

2 2.1 The frequency disiribution of each clinical risk
factor was determined and very low-frequency risk
factors were aggregated as appropriate.

2.2 Clinical risk factors not associated with mortality
were Identified and eliminated, to Improve the
efficlency of subsequent modeling.

2.3 Clinical risk factors that had counterintultive
assoclations with mortality were identlfied and

eliminated, If blased coding appeared to be the most

likely explanation.

8 2.4 Multi-level clinical risk factors were summarized
as multiple dummy (dichotomous) variables.

Step 1: Review of Potential Clinical
Risk Factors

1.1 Particularly important clinical risk factors
were identified through review of prior
literature and discussions with clinical
advisors.

1.2 Clinical risk factors that might represent
complications of care were identified through
review of prior literature and discussions with
clinical advisors.

Prior Hospitalizations

Clinical risk factors were defined somewhat
differently according to whether there were any prior
hospitalizations.

u During the 6 months hefore the date of an Index AMI
admission, about 17 percent of cases had one or more prior
hosplializations. Among these cases, prior discharge
abstracts provided additlonal information about tha presence
and iming of clinical risk factors.

The risk-adjustment models were classified according
to whether one or more hospitallzations occurred
during the 8 weeks before the Index admission. If
there were prior hospltalizations, then more
Information about possible comorbidities was
available.

Step 3: Preliminary Analyses of Non-
Clinical Risk Factors

3.1 The distributions of age and other
continuous or ordinal predictors, and the
asgociations between these predictors and
moriality, were evaluated.

3.2 The disiribution of categorical non-clinical
variables and the associations between these
variables and mortality were evaluated.

3.3 One category of each demographic
variable was designated as the reference
group.




Step 4
Separate Samples for estimation and
. Validation

s The data set was split into an estimation
sample and a validation sample, by
randomly selecting 60 percent of the
original cases (without replacement) for
the estimation sample and setting aside
the remaining 40 percent for the
validation sample.

Step 6: Selection of Risk Factor
Interactions for Model A

a Only interactions involving age, infarct
site (e.g., anterior wall, inferior wall,
other or unspecified), prior coronary
artery bypass surgery, and congestive
heart failure were evaluated.

Step 8: Selection of Additional Main
Effects Risk Factors for Model B

e To select additional risk factors for Model B, a
procedure was applied similar to that used to
select Model A risk factors in Step 5.

B Model A covariates were forced into this
model to asceriain the independent effects of
additional demographic and clinical factors,
adjusting for those included in Model A,

& Race and at least one category of expected
payment source were forced in to adjust for
any socioeconomic effect, no matter how
insignificant.

Step 5: Selection of Main Effects
Risk Factors for Model A

8 5.1 One hundred random subsamples were
generated, without replacement and with a sampling
fraction of 50 percent, from the 60 percent estimation
sample.

B 5.2 The best set of risk factors for each subsample
was determined by stepwise regression,

@ 5.3 The subsample results were combined to
determine the final Model A risk factor set.

8 5.4 The varlables confirmed as robust predictors of
adverse outcomes were tested in a stepwise logistic
regression model on the entire 60 percent sample.

Step 7: Internal Validation and
Refinement of Risk-Adjustment
Models

m To internally validate the final covariate
set in each risk-adjustment model, the
parameter estimates from the 60
percent estimation sample were
compavred to the corresponding
parameter estimates derived by fitting
the same model to the 40 percent
validation sample.

e

Step 9: Selection of Additional Risk
Factor Interactions for Model B

2 9.1 Among cases with prior admissions, the
most significant and robust interactions
between Model B risk factors and several
variables in Model A were selected using
bootstrap subsamples.

8 9.2 Interactions among the additional clinical
risk factors in Model B were identified by
stepwise regression using the full 60 percent
estimation sample.




