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Background: The impact of insurance coverage on the care of
patients with non–ST-segment elevation acute coronary syndromes
(NSTE ACS) is unclear.

Objective: To compare NSTE ACS care patterns by insurance type.

Design: Comparison of Medicaid patients younger than 65 years of
age and Medicare patients 65 years of age or older with patients of
similar age who have health maintenance organization (HMO) or
private insurance coverage.

Setting: 521 U.S. hospitals participating in the CRUSADE (Can
Rapid Risk Stratification of Unstable Angina Patients Suppress AD-
verse Outcomes with Early Implementation of the ACC [American
College of Cardiology]/AHA [American Heart Association] Guide-
lines) quality improvement initiative from January 2001 through
March 2005.

Patients: 37 345 NSTE ACS patients younger than 65 years of age
and 59 550 patients 65 years of age or older.

Measurements: Guideline-recommended treatments, and in-hospi-
tal outcomes.

Results: Medicaid was the primary payer for 18.7% (6999 of
37 345) of patients younger than age 65 years, whereas Medicare

was the primary payer for 67.5% (40 199 of 59 550) of patients
age 65 years or older. Medicaid patients were statistically signifi-
cantly less likely to receive short-term (less than 24 hours) medica-
tions and to undergo invasive cardiac procedures than patients
covered by HMO and private insurance. They also had higher
mortality rates (2.9% vs.1.2%; adjusted odds ratio, 1.33; 95% CI,
1.08 to 1.63). Medications and invasive procedures were used to a
similar extent in patients with Medicare and HMO or private in-
surance, and respective mortality rates were not significantly differ-
ent (6.2% vs. 5.6%; adjusted odds ratio, 1.08; 95% CI, 0.99 to
1.18).

Limitations: Self-pay patients and patients without insurance were
not assessed.

Conclusions: NSTE ACS patients with Medicaid (but not Medicare)
as the primary payer were less likely to receive evidence-based
therapies and had worse outcomes than patients with HMO or
private insurance as the primary payer. The causes of these treat-
ment differences and solutions for narrowing the gaps in quality
require further investigation.
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For patients with non–ST-segment elevation acute coro-
nary syndromes (NSTE ACS), novel therapeutic ap-

proaches, such as low-molecular-weight heparin, glyco-
protein (GP) IIb/IIIa inhibitors, and early invasive
management strategies, have been shown to have benefi-
cial effects and have been incorporated into practice
guidelines of the American College of Cardiology and
American Heart Association (ACC/AHA) (1–5). How-
ever, the extent to which these and other guideline-
recommended therapies are reaching all segments of the
U.S. population is unclear. Specifically, although U.S.
Medicaid and Medicare programs often provide coverage
for patients with limited incomes, reimbursements to
health care providers by these programs may differ from
those of private insurance plans (6).

Because novel therapies and invasive cardiac proce-
dures for NSTE ACS are costly, differential patterns of
reimbursement in Medicaid and Medicare programs may
affect treatment patterns and guideline adherence. Thus,
we first evaluated patients younger than age 65 years with
NSTE ACS from the CRUSADE (Can Rapid risk stratifi-
cation of Unstable angina patients Suppress ADverse out-
comes with Early implementation of the ACC/AHA guide-
lines) quality improvement initiative to determine the
impact of primary Medicaid coverage on the use of guide-

line-recommended medications, invasive cardiac proce-
dures, and in-hospital clinical outcomes compared with
that of patients with primary health maintenance organi-
zation (HMO) or private insurance coverage. We then per-
formed a similar comparison between patients 65 years of
age or older with primary Medicare coverage and patients
of the same age with primary HMO or private insurance
coverage. Furthermore, we sought to determine the degree
to which any differences in care patterns and outcomes
resulted from differences in clinical characteristics or to
preferential care of Medicare or Medicaid patients at lower-
quality hospitals.
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METHODS

Patient Inclusion Criteria
Patients with NSTE ACS were included if they had

ischemic symptoms at rest within 24 hours of presentation
and high-risk features, including ST-segment depression
levels of 0.5 mm or more, transient ST-segment elevation
levels of 0.5 to 1.0 mm (lasting for less than10 minutes),
positive cardiac markers (elevated troponin I or T levels,
creatine kinase [CK]-MB levels, or both greater than the
upper limit of normal for the local laboratory assay) or
both.

Data Collection
CRUSADE is a voluntary quality improvement initia-

tive that began in November 2001 (with retrospective data
collection from January 2001), and data collection is on-
going. At the beginning of the project, queries were sent to
a geographically diverse sample of hospitals. Participation
was voluntary. Because data were collected retrospectively
and do not include any patient identifying information,
informed consent was waived. The local institutional re-
view board at each hospital approved participation in
CRUSADE. No specific quality initiative was imple-
mented in all institutions, although sites were provided
with sample order sets and discharge forms to use at their
discretion. Data on hospital characteristics were obtained
from the American Hospital Association database.

Participating institutions were instructed to submit
consecutive eligible patients to the CRUSADE database.
Data were abstracted directly from the medical chart by
trained data collectors using standardized definitions. Ad-
ministrative claims data were not abstracted for this study.

Abstracted variables included demographics, clinical char-
acteristics, medical therapies and major contraindications,
use and timing of cardiac procedures, laboratory results,
and in-hospital outcomes.

Insurance status was defined as the patient’s primary
insurance provider. Data abstractors at the participating
sites were aware of the patient’s primary insurance status
and were given specific definitions for categorization of
primary insurance status. Health maintenance organization
and private insurance were defined as any health insurance
provided by a commercial plan, regardless of restrictions or
payment arrangements. Medicare coverage was defined as
the federal health care plan that reimburses hospitals and
physicians for the care of elderly patients 65 years of age or
older. Medicaid coverage was defined as state-administered
plans jointly funded by state and federal funding mecha-
nisms providing primary coverage to patients younger than
65 years of age who cannot finance their own medical
expenses or who have qualifying comorbid conditions.
Medicare or Medicaid coverage was recorded on the data
collection form as a single, dichotomous variable until No-
vember 2003; thus, we could not clearly specify primary
Medicaid versus Medicare coverage for patients included in
CRUSADE before this time. Self or no insurance coverage
was defined as when individuals were the sole payers, re-
gardless of ability to pay. Self or no coverage was recorded
on the data collection form as a single, dichotomous vari-
able, and we excluded patients in this category from the
analysis because of the inconsistent reporting of this vari-
able. Military or Veterans Affairs Medical Center coverage
was used to describe patients with a military or Veterans
Administration health plan. This group also was excluded
from the primary analysis because of the small number of
patients covered by these programs.

Data Accuracy
Routine procedures have been established to maintain

and monitor the quality of the CRUSADE database. At
data entry and during quarterly quality control procedures,
values that exceed expected ranges are flagged and excluded
from analysis. In addition, sites receive a quarterly report
summarizing any data quality problems observed in their
submitted data. In September 2002, CRUSADE formally
assessed the reliability of data abstraction. Sites and records
were randomly selected. Study coordinators from one
fourth of CRUSADE hospitals were contacted and asked
to send the CRUSADE Coordinating Center copies of
medical records without patient identifiers for audit by
CRUSADE project officials. In addition to selected clinical
characteristics, audited variables included all medical ther-
apies, procedures, and in-hospital clinical events. The over-
all accuracy of audited case report forms compared with
medical records was 94.8%. The overall degree of missing
data averaged approximately 5% across all collected data
elements. Of note, such variables as age and sex were miss-
ing in fewer than 0.5% of all audited cases. In addition, we

Context

Medicaid and Medicare reimbursement is typically lower
than that of private insurance. This might affect access to
care for Medicaid and Medicare patients.

Contribution

The authors studied the care received for non–ST-segment
elevation acute coronary syndromes by 37 345 patients
younger than age 65 years and 59 550 patients age 65
years or older. Compared with privately insured patients,
Medicaid patients received fewer guideline-recommended
services at admission or discharge and experienced greater
delays in receiving invasive procedures. Differences for
Medicare patients were fewer and smaller, although delays
were common. The in-hospital mortality rate was higher in
Medicaid patients but not Medicare patients.

Cautions

The authors could not assess the appropriateness of inva-
sive procedures, socioeconomic status, severity of comor-
bid conditions, or patient preferences.

—The Editors
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reviewed the degree of missing variables among 119 257
patients included in the overall database through 30 Sep-
tember 2004 and determined that key clinical character-
istics, such as age (0.18%), sex (0.29%), race (1.45%),
insurance status (1.0%), and such clinical outcomes as
death (1.33%) and reinfarction (1.29%) were infrequently
missing on data collection forms.

Analysis Cohorts
A total of 138 719 patients was entered into the CRU-

SADE database from January 2001 through March 2005
at 521 U.S. hospitals. For the Medicaid analysis, we ex-
cluded 80 423 patients 65 years of age or older or who had
missing age values, 11 438 patients from hospitals without
percutaneous and surgical revascularization capabilities,
2587 patients with Medicare listed as the primary payer,
413 patients with insurance status listed as military or Vet-
erans Affairs Medical Center, 6025 patients with insurance
status listed as self or none, and 488 patients with missing
data on insurance status. The total population for the
Medicaid analysis was thus 37 345 patients from 358 hos-
pitals. For the Medicare analysis, we excluded 58 537 pa-
tients younger than 65 years of age or who had missing age
values, 18 922 patients from hospitals without percutane-
ous and surgical revascularization capabilities, 214 patients
with Medicaid as the primary payer, 275 patients with
insurance status listed as military or Veterans Affairs Med-
ical Center, 756 patients with insurance status listed as self
or none, and 465 patients with missing data on insurance
status. The total population for the Medicare analysis was
thus 59 550 patients from 359 hospitals.

Statistical Analysis
We evaluated patient baseline demographics, clinical

characteristics, in-hospital care patterns, and in-hospital
outcomes for patients younger than 65 years of age with
Medicaid as the primary payer compared with those
younger than 65 years of age with HMO or private insur-
ance as the primary payer. Likewise, we compared patients
65 years of age or older with Medicare as the primary payer
with those 65 years of age or older with HMO and private
insurance as the primary payer. “Health maintenance orga-
nization” refers to private HMO coverage in our analysis.
We were unable to distinguish whether Medicare or Med-
icaid coverage was received through a managed care pro-
gram. Also, we could not ascertain whether supplemental
insurance coverage was available for Medicare patients
older than 65 years of age. We performed these compari-
sons within separate age categories because we included
Medicaid and Medicare as a single, dichotomous variable
on the data collection form until November 2003. We
reported medians and 25th and 75th percentiles for con-
tinuous variables and frequencies for categorical variables.
To test for independence of insurance status and in-hospi-
tal care patterns and outcomes, Wilcoxon rank-sum tests
were used for continuous variables and chi-square tests
were used for categorical variables.

To adjust for within-center correlation and among-
center variation, we used a generalized estimating equa-
tions method for estimating marginal effects of insurance
status. The method produces estimates similar to those
from ordinary logistic regression, but the estimated vari-
ances of the estimates are adjusting for within-hospital
clustering of responses. We used an exchangeable correla-
tion structure for this analysis (7, 8).

In examining the association among insurance catego-
ries and in-hospital clinical outcomes and care patterns, we
accounted for both within-hospital clustering, for which
patients at the same hospital are more likely to have similar
responses relative to patients in other hospitals (for exam-
ple, within-center correlation for response), and situations
in which hospitals that treat populations that primarily
have Medicaid or Medicare tend to have worse (or possibly
better) outcomes, regardless of the insurance status of in-
dividual patients (among-center variation). The method
used for this approach decomposes the insurance status
into within-center and among-center components. The
among-center component is a covariate representing the
proportion of Medicaid (or Medicare) status (for example,
pi) in a given center. Thus, all the patients within that
center would have the same proportion for this covariate.
The within-center component is a covariate representing
the difference between the patient’s insurance status (for
example, xij) and the proportion of insurance status for
that patient’s center. Thus, the overall within-center com-
ponent may be written as xij � pi, in which i indexes the
centers and j indexes the patients. The model results in 2
odds ratios estimates, but for interpretation, we focused
only on the within-center component.

In addition, we displayed figures of fitted probabilities
of medications and procedures for both Medicaid and
HMO and private insurance across the range of proportion
of Medicaid patients among patients younger than 65 years
of age. Because the relationship of treatment by proportion
of Medicaid patients is nonlinear, we fit the Stone and Koo
additive spline transformation for proportion of Medicaid
patients (9–11). Furthermore, we explored models testing
whether insurance status effects xij is constant across pro-
portion of Medicaid within center (pi) by fitting covariates
xij, pi, and xij*pi.

A previously published 30-day mortality risk model
(12) for patients with NSTE ACS was modified for this
analysis. Patient-specific variables in the model included
age, male sex, body mass index, white ethnicity, family
history of coronary artery disease, hypertension, diabetes,
smoking status, hypercholesterolemia, previous myocardial
infarction, previous percutaneous coronary intervention,
previous coronary artery bypass graft, previous congestive
heart failure (CHF), previous stroke, renal insufficiency,
ST-segment depression, transient ST-segment elevation,
positive cardiac markers, signs of CHF at presentation,
heart rate, and systolic blood pressure. Provider and hospi-
tal characteristics (physician specialty, total number of hos-
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pital beds, region of the country, and type of hospital [ac-
ademic or nonacademic]) were also included. For these
analyses, Medicaid or Medicare was compared with the
combination of patients with HMO or private insurance
coverage.

A P value less than 0.05 was established as the level of
statistical significance for all tests. All analyses were per-
formed using SAS software, version 8.2 (SAS Institute,
Inc., Cary, North Carolina).

Role of the Funding Sources
CRUSADE is funded by unrestricted grants from

Schering-Plough Corporation and the Bristol-Myers
Squibb-Sanofi partnership. The CRUSADE project and
database are owned and independently operated by the
academic coordinating center at the Duke Clinical Re-
search Institute in Durham, North Carolina. All analyses
on the database are conducted independently by Duke
Clinical Research Institute.

RESULTS

Patient Characteristics
Among the analysis cohort of 37 345 patients younger

than 65 years of age, Medicaid was the primary payer for
6999 (18.7%) patients, and an HMO or private insurance
company was the primary payer for the remaining patients
(Table 1). Although similar in age, Medicaid patients were
more commonly African American and female and more
commonly had renal insufficiency, previous stroke, previ-
ous myocardial infarction, previous revascularization pro-
cedures, and signs of CHF on presentation than did pa-
tients with HMO or private insurance coverage (Table 1).
Although proportionally more Medicaid patients received
care in academic centers, Medicaid patients were less likely
to be admitted to a cardiology inpatient service.

Among the analysis population of 59 550 patients 65
years of age or older, the primary payer was Medicare in
40 199 (67.5%) patients, and the primary payer in the
remaining patients (19 354 [32.5%]) was an HMO or pri-

Table 1. Baseline Characteristics*

Variable Age < 65 Years Age > 65 Years

Medicaid
(n � 6999)

HMO or Private
Insurance
(n � 30 346)

Medicare
(n � 40 199)

HMO or Private
Insurance
(n � 19 351)

Demographic characteristics
African-American ethnicity, % 25.9 10.4 9.4 6.7
Age, y† 55 (48, 60) 55 (49, 59)‡ 77 (71, 83) 76 (70, 82)
Female sex, % 39.0 27.5 48.0 43.2

Medical history, %
Hypertension 72.1 59.7 76.0 74.5
Diabetes mellitus 42.8 26.1 35.7 33.6
Current or recent smoking 51.4 42.8 13.7 13.3
Hyperlipidemia 47.3 53.2 48.0 50.5
Renal insufficiency§ 17.9 5.4 18.3 15.9
Previous MI 36.5 22.9 33.9 33.0
Previous CHF 19.4 6.0 24.9 21.7
Previous stroke 11.0 3.8 14.5 13.1
Previous PCI 28.1 21.1 22.2 22.3‡
Previous CABG 21.8 13.7 24.3 24.9‡

Presenting characteristics
Systolic BP, mm Hg† 141 (121, 162) 144 (126, 164) 144 (123, 166) 145 (124, 167)
Heart rate, beats/min † 85 (72, 100) 80 (68, 93) 84 (70, 100) 82 (69, 98)
ST depression, % 32.1 34.1 36.9 39.0
Transient ST elevation, % 8.2 9.0 5.9 5.4
Positive cardiac markers, % 89.1 90.2 91.9 91.9
Signs of CHF, % 20.5 10.2 30.1 26.9

Hospital characteristics
Total beds† 414 (291, 542) 422 (290, 552) 420 (297, 542) 400 (281, 554)
Cardiology inpatient care, % 64.0 70.3 57.4 55.5
Academic center, %� 39.2 31.9 32.5 28.7

* BP � blood pressure; CABG � coronary artery bypass grafting; CHF � congestive heart failure; HMO � health maintenance organization; MI � myocardial infarction;
PCI � percutaneous coronary intervention.
† Presented as median values (25th, 75th percentiles).
‡ P �0.05 for comparisons between insurance types within each age group; all other comparisons P � 0.05.
§ Creatinine � 2.0 mg/dL, estimated creatinine clearance �30 �L/min, or need for dialysis.
� Member of the Council of Teaching Hospitals in the American Hospital Association database.
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vate insurance company. Medicare patients were more
commonly women and African American and more com-
monly had diabetes mellitus, previous CHF, renal insuffi-
ciency, and signs of CHF at presentation compared with
patients with HMO or private insurance coverage. Medi-
care patients were more likely to be cared for in academic
centers and slightly more likely to be admitted to a cardi-
ology inpatient service.

Treatment Patterns
Medicaid versus HMO and Private Insurance Coverage for
Patients Younger Than Age 65 Years

Medicaid patients were less likely than patients with
HMO or private insurance coverage to receive most guide-
line-recommended short-term (less than 24 hours) medica-
tions and invasive cardiac procedures (Table 2). At dis-
charge, Medicaid patients were less likely to receive aspirin,
�-blockers, clopidogrel, lipid-lowering agents, dietary
counseling, smoking cessation counseling, and referral for

cardiac rehabilitation (Table 2). Delays were observed for
Medicaid patients in the time to first electrocardiogram
and in time to cardiac catheterization and revascularization
when these procedures were performed (Table 3).

Medicare versus HMO and Private Insurance Coverage for
Patients Age 65 Years or Older

Medicare patients were slightly less likely to receive
short-term (less than 24 hours) clopidogrel and glycopro-
tein IIb/IIIa inhibitors and catheterization (less than 48
hours) than were patients with HMO or private insurance
coverage (Table 2). The only statistically significant differ-
ence in discharge care was that Medicare patients were less
likely to be referred for cardiac rehabilitation (Table 2).
Time to catheterization, coronary artery bypass graft, and
percutaneous coronary intervention was longer in Medi-
care patients (Table 3).

Table 2. Short-Term (Less Than 24 Hours) Medications, Invasive Cardiac Procedures, and Discharge Medications and
Interventions*

Treatment Age < 65 Years Age > 65 Years

Medicaid, %
(n � 6999)

HMO or Private
Insurance, %
(n � 30 346)

Adjusted OR†
(95% CI)

Medicare, %
(n � 40 199)

HMO or Private
Insurance, %
(n � 19 351)

Adjusted OR†
(95% CI)

Medications‡
Aspirin 92.2 95.3 0.79 (0.71–0.88) 92.3 93.1 0.93 (0.86–1.02)
�-blockers 80.3 84.9 0.81 (0.75–0.88) 81.7 83.1 0.94 (0.88–1.01)
Heparin, any§ 82.9 88.4 0.81 (0.74–0.88) 83.6 84.7 0.95 (0.89–1.01)

Unfractionated 53.8 57.9 0.93 (0.88–0.99) 49.5 50.2 0.96 (0.93–1.00)
LMWH 35.3 37.9 0.92 (0.87–0.98) 40.2 40.8 1.00 (0.96–1.05)

Clopidogrel 43.2 54.4 0.81 (0.76–0.87) 43.4 44.3 0.94 (0.89–0.99)
GP IIb/IIIa inhibitors 40.4 55.0 0.77 (0.72–0.83) 34.3 36.9 0.93 (0.89–0.99)

Invasive procedures
Catheterization 74.6 89.9 0.61 (0.57–0.66) 71.2 72.6 0.98 (0.91–1.06)
Catheterization �48 h 51.4 72.0 0.64 (0.60–0.68) 47.6 50.1 0.93 (0.88–0.99)
PCI 41.7 58.0 0.79 (0.74–0.85) 38.7 40.7 0.96 (0.91–1.01)
CABG 11.4 14.7 0.87 (0.79–0.96) 12.7 13.9 0.99 (0.92–1.06)

Discharge medications
and interventions

Aspirin 89.9 94.2 0.75 (0.67–0.85) 91.2 92.1 0.93 (0.86–1.01)
�-blockers 84.2 87.8 0.83 (0.75–0.91) 86.2 87.5 0.95 (0.89–1.03)
ACE inhibitor� 64.1 62.2 0.97 (0.91–1.04) 61.6 62.4 1.02 (0.97–1.07)
Clopidogrel 56.8 70.3 0.78 (0.73–0.84) 58.4 59.9 0.94 (0.89–1.00)
Lipid-lowering agent¶ 82.4 86.8 0.86 (0.77–0.95) 81.3 82.4 1.00 (0.94–1.07)
Dietary counseling 76.1 81.8 0.78 (0.72–0.85) 73.3 75.5 0.93 (0.86–1.01)
Smoking cessation

counseling
67.8 78.5 0.84 (0.77–0.92) 62.1 66.4 0.95 (0.84–1.09)

Cardiac rehabilitation 41.2 58.6 0.75 (0.70–0.80) 46.1 52.1 0.91 (0.85–0.98)

* ACE � angiotensin-converting enzyme; CABG � coronary artery bypass grafting; GP � glycoprotein; HMO � health maintenance organization; LMWH � low-molec-
ular-weight heparin; OR � odds ratio; PCI � percutaneous coronary intervention.
† Adjusted odds ratio compares Medicaid or Medicare with HMO or private insurance and adjusts for age, female sex, body mass index, white ethnicity, family history of
coronary artery disease, hypertension, diabetes, current or recent smoker, hypercholesterolemia, previous myocardial infarction, previous PCI, previous CABG, previous
congestive heart failure, previous stroke, renal insufficiency, ST depression, ST elevation, positive cardiac markers, signs of CHF, heart rate, systolic blood pressure, total
number of hospital beds in treating institution, region (West, Northeast, Midwest, or South), teaching or academic institution, and treatment by a cardiologist.
‡ For patients without listed contraindications as detailed in the methods.
§ Both unfractionated and LMWH heparin. The denominator for LMWH includes patients not taking heparin, those taking unfractionated heparin, and those taking
LMWH. The numerator is patients taking LMWH. Adjustment also accounted for within-center and across-center correlations.
� Only for patients with congestive heart failure, ejection fraction � 40%, diabetes mellitus, or hypertension.
¶ Only for patients with documented hyperlipidemia or those with measured low-density lipoprotein cholesterol levels � 100 mg/dL.
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Hospital Differences
We examined the fitted probabilities of receiving

short-term and discharge medications and invasive proce-
dures among patients younger than 65 years of age with
Medicaid coverage versus those with HMO or private in-
surance coverage to further explore how the proportion of
Medicaid patients at participating hospitals influenced the
treatment differences listed in Table 2. We observed that
acute and discharge medication and invasive procedure use
for Medicaid and HMO or private insurance patients gen-
erally decreased as the proportion of Medicaid patients re-
ceiving care at hospitals increased (Figure). However, the
short-term use of aspirin or �-blockers, receipt of angio-
tensin-converting enzyme inhibitors on discharge, and use
of coronary artery bypass graft remained relatively constant
in the Medicaid and HMO or private insurance groups as
the proportion of Medicaid patients increased at participat-
ing hospitals. In addition, we explored whether the effects
of Medicaid and HMO or private insurance are constant
across the within-center proportion of Medicaid recipients
by using models with the interaction term between insur-
ance status and proportion of Medicaid within center for
each medication and invasive procedure. We observed that
none of the interaction terms is statistically significant.

In-Hospital Outcomes
Medicaid versus HMO and Private Insurance in Patients
Younger Than Age 65 Years

The frequency of unadjusted adverse in-hospital out-
comes was higher in Medicaid patients than in those with
HMO or private insurance (Table 4). Medicaid patients
had higher mortality rates (2.9% vs. 1.2%; adjusted odds
ratio, 1.33; 95% CI, 1.08 to 1.63), and after adjustment,
the risk for death was significantly higher in Medicaid pa-
tients, but there were no statistically significant differences
in other outcomes.

Medicare versus HMO and Private Insurance Patients Age 65
Years or Older

The frequency of unadjusted adverse in-hospital out-
comes was higher in Medicare patients than patients with
HMO or private insurance (Table 4). However, after ad-

justment, no statistically significant differences in out-
comes were found.

DISCUSSION

The Institute of Medicine (13) recognizes that health
care delivery must be “equitable” (besides being safe, effec-
tive, patient-centered, timely, and efficient) to improve the
overall quality of patient care. However, much of the re-
sources spent improving health and outcomes in the
United States have been directed toward the technology of
care (that is, development of drugs, devices, and proce-
dures). In contrast, although there is ample evidence for
health care disparities, fewer resources are devoted to im-
proving health care by enhancing “equity” (14–18). This
analysis from the CRUSADE quality improvement initia-
tive provides further evidence of contemporary health care
disparities and extends this paradigm to Medicaid and
Medicare patients with NSTE ACS.

Care Patterns and Outcomes
Our analysis provides new evidence supporting the

findings of previous studies that insurance status affects
access to care, quality of care, and clinical outcomes (14–
18). Our results suggest that although adherence to evi-
dence-based guidelines is not optimal for Medicaid pa-
tients younger than 65 years of age with NSTE ACS,
Medicare patients 65 years of age or older experience only
minor gaps in care and have outcomes similar to those of
patients with HMO or private insurance. In keeping with
the requirements for eligibility for primary Medicaid cov-
erage (poverty and medical disability), it is not surprising
that Medicaid patients have a greater frequency of comor-
bid conditions and previous cardiac events and thus are at
higher risk for adverse outcomes (14). However, despite a
higher baseline risk profile, Medicaid patients received
fewer evidence-based therapies than those patients with
primary HMO and private insurance coverage, even after
adjustment for differences in clinical characteristics;
among-center variation (that is, centers with a large pro-
portion of Medicaid patients); and other confounding vari-
ables, such as sex, cardiology care, and teaching hospital

Table 3. Time-to-Treatment Variables*

Variable Age < 65 Years Age > 65 Years

Medicaid
(n � 6999)

HMO or Private
Insurance
(n � 30 346)

Total, n Medicare
(n � 40 199)

HMO or Private
Insurance
(n � 19 351)

Total, n

Time to first ECG, min 16 (8, 37) 14 (7, 27) 25 088 16 (8, 35) 15 (7, 33) 43 001
Time to cath, h 28 (14, 56) 21 (7, 40) 22 152 32 (16, 62) 28 (15, 55) 27 262
Time to PCI, h 26 (11, 53) 20 (5, 39) 13 360 30 (14, 63) 27 (11, 55) 14 471
Time to CABG, h 86 (47, 130) 65 (38, 102) 3318 82 (46, 131) 79 (45, 119) 4583

* Variables calculated from time of initial hospital presentation. All values reported as medians with 25th and 75th percentiles for patients receiving the procedure.
CABG � coronary artery bypass grafting; cath � catheterization; ECG � electrocardiogram; HMO � health maintenance organization; PCI � percutaneous coronary
intervention. Patients who did not undergo these procedures or those with missing data for times to procedures were not included in these calculations.
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status. Thus, treatment disparities probably accounted for
some portion of the higher adjusted mortality rate seen in
Medicaid patients, but we could not quantify the relative
contributions of comorbid clinical conditions and treat-
ment patterns to risk for death.

Causes of Treatment Disparities
Explanations for the treatment disparities in Medicaid

patients are probably multifactorial. First, the burden of
comorbid conditions in Medicaid patients (for example,
diabetes mellitus, renal insufficiency, and CHF) together
with real or perceived financial or cultural barriers to med-
ical care may deter physicians from using guideline-recom-
mended therapies (14). However, differences in care and

outcomes persisted after adjustment for clinical character-
istics. Second, primary Medicaid coverage is often a marker
of other socioeconomic factors, such as education and in-
come, and these may affect Medicaid patients’ willingness
to receive guideline-based therapies, if given the choice.
However, disentangling socioeconomic factors from Med-
icaid coverage would be difficult for any analysis related to
treatment patterns. Although this is theoretically possible,
the consistency of our findings across a broad range of low-
and high-cost therapies and among invasive and counseling
interventions makes it less likely, but patient preferences
were not evaluated. Third, Medicaid patients may receive
care preferentially at centers that generally provide lower

Figure. Fitted probabilities of the use of short-term and discharge medications and invasive procedures in patients with Medicaid
versus patients with health maintenance organization (HMO) and private insurance and those younger than 65 years of age based
on the proportion of Medicaid patients at participating hospitals.

Y-axes denote the percentage use of medications and procedures, and X-axes denote the proportion of Medicaid patients at participating hospitals. The
heparin variable includes both unfractionated and low-molecular-weight heparin. ACE � angiotensin-converting enzyme; CABG � coronary artery
bypass graft; GP � glycoprotein; PCI � percutaneous coronary intervention.
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levels of guideline-based care (19, 20). Although our results
partially support this, the effect was slight, and Medicaid
patients remained substantially less likely to receive evi-
dence-based care after hierarchical modeling was used to
control for hospital characteristics. Thus, within a given
center, insurance status still remained a strong predictor of
care patterns. Finally, it has been shown that cardiologists
are more likely to use evidence-based therapies to treat
acute myocardial infarction than noncardiologists (21),
and in our study, Medicaid patients were less likely to be
cared for by cardiologists. However, differences in care per-
sisted after adjustment for cardiology inpatient care. There-
fore, the care of patients with NSTE ACS appears to be
influenced by type of patient insurance.

Quality Implications
Our findings and those of previous studies indicate

that restructuring the Medicaid infrastructure and financ-
ing may be needed to promote better quality of care (22).
These points are quite relevant in the contemporary setting
when federal and state governments are challenged to make
Medicaid programs affordable, and proposals for cutbacks
in coverage have been suggested (23). Although federal
demonstration projects, such as “pay-for-performance,”
have made efforts to monitor and improve the care of
Medicare patients, Medicaid services are administered by
individual states and thus operate under a decentralized
system of quality assurance (24–28). Novel approaches to
quality improvement within the Medicaid system, such as
statewide rapid-cycle quality initiatives, public reporting
and benchmarking quality of care, or tying reimbursement
to the quality of care provided to Medicaid beneficiaries,
should be considered as potential methods to reverse treat-
ment disparities in the Medicaid population (29–32).

It also should not be forgotten that quality initiatives
require financing by each hospital. Although CRUSADE
provided prototypes of admission orders and reminder sys-
tems throughout the course of the study, implementation
depended on the resources available at each hospital. This
may be very challenging for academic and other hospitals
that at the present time have higher proportions of patients
with government-issued insurance programs and reduced
contribution margins as a result of reduced government
funding. Whereas other studies of Medicare patients have

examined the use of revascularization procedures in acute
myocardial infarction, this study looked at medical thera-
pies, invasive cardiac procedures, and discharge secondary
prevention interventions. Disparities in medical therapies
and lifestyle modification interventions are harder to ex-
plain than large-ticket items, such as cardiac catheterization
or revascularization procedures. Thus, failure to institute
simple cost-effective measures, such as smoking cessation
and dietary modification counseling before discharge, in
Medicaid patients suggests that system improvements need
further analysis and refinement.

Limitations
There are several limitations to this retrospective, ob-

servational analysis. First, we were unable to determine
whether invasive cardiac procedures in Medicaid and
Medicare patients were appropriately used or whether they
were inappropriately overused for the HMO or private in-
surance group for financial gains. Second, we could not
determine patient preferences and recognize that these may
play a role in the use of invasive procedures. Third, health
status, race and ethnic identity, socioeconomic status, and
education are all closely related to health insurance status.
Although we adjusted for race and to some extent health
status, information on socioeconomic status and education
were not collected within CRUSADE, which precluded us
from providing any insights about the potential contribu-
tion from these factors to treatment disparities. This would
be important in evaluating variability in care of self-pay
patients who were excluded from this study. Fourth, we
could not account for the severity of coexisting medical
illnesses, such as diabetes mellitus, renal insufficiency, and
previous CHF, before hospitalization, which may have
contributed to treatment differences. Fifth, we collected
HMO and private insurance as 1 category during our data
collection process, but differences may exist in the coverage
of guideline-recommended medications and invasive pro-
cedures between these insurance categories. In a similar
manner, coverage for medications and procedures may dif-
fer among Medicare and Medicaid plans, but we could not
account for variations in coverage for these programs in
our analysis. Sixth, we collected self-pay and no insurance
as 1 category in our data collection form and excluded
patients in this category from our analysis. Thus, we could

Table 4. In-Hospital Outcomes*

Outcome (%) Age < 65 Years Age > 65 Years

Medicaid
(n � 6999)

HMO or Private
Insurance
(n � 30 346)

Adjusted OR
(95% CI)

Medicare
(n � 40 199)

HMO or Private
Insurance
(n � 19 351)

Adjusted OR
(95% CI)

Death 2.9 1.2 1.33 (1.08–1.63) 6.2 5.6 1.08 (0.99–1.18)
Reinfarction 2.7 2.1 1.07 (0.87–1.32) 3.0 3.1 1.05 (0.92–1.19)
Cardiogenic shock 2.4 1.7 0.99 (0.77–1.28) 3.5 3.1 1.10 (0.97–1.24)
CHF 7.5 4.0 1.13 (0.99–1.30) 11.6 12.0 1.07 (1.00–1.15)

* CHF � congestive heart failure; HMO � health maintenance organization; OR � odds ratio.
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not compare the impact of primary Medicaid coverage
with no insurance coverage in patients younger than 65
years of age. Seventh, CRUSADE hospitals were more
likely to be academic and were larger than nonparticipating
hospitals, and this may affect the generalizability of results.
Eighth, we were unable to account for implementation of
specific quality initiatives within participating hospitals. Fi-
nally, although we show an association between lower use
of medical therapies and invasive procedures among Med-
icaid patients and worse in-hospital outcomes, we cannot
prove a causal link.

Conclusions
Adherence to clinical practice guidelines among pa-

tients younger than 65 years of age with NSTE ACS pri-
marily covered by Medicaid needs improvement, and treat-
ment disparities in this population appear to contribute to
a higher risk for death. Conversely, patients 65 years of age
or older primarily covered by Medicare experienced fewer
and smaller gaps in care. Because improved use of evi-
dence-based therapies for patients with NSTE ACS is as-
sociated with lower mortality rates, further investigation is
needed to understand the root causes for these findings and
to determine novel strategies to ameliorate health care dis-
parities and reduce mortality rates for Medicaid patients
(33).
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