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Abstract

Background—Hospital readmissions are a quality of care indicator, yet little is known about
their occurrence and predictors after myocardial infarction (MI) in the community.

Objective—Examine 30-day hospital readmissions after incident MlI.
Design—Retrospective cohort study
Setting—Population-based registry in Olmsted County, Minnesota

Patients—3010 patients admitted to an Olmsted County hospital with first-ever MI from 1987 to
2010 that survived to hospital discharge.

Measurements—Diagnoses, therapies, and complications during incident and subsequent
admissions were identified. Manual chart review was performed to determine the cause of all
readmissions. The hazard ratios and cumulative incidence of 30-day readmissions were
determined using Cox proportional hazard regression models.

Results—Among 3010 patients (mean age 67 years, 40.5% female) with incident MI (31.2% ST-
elevation), 643 readmissions occurred within 30 days in 561 (18.6%) patients. Overall, 30.2% of
readmissions were unrelated to the incident MI and 42.6% were related; the relationship was
unclear in 27.2% of readmissions. Angiography was performed in 153 (23.8%) readmissions.
Revascularization was performed in 103 (16.0%) readmissions, of whom 46 (44.7%) had no
revascularization during the index admission. After adjustment for potential confounders, diabetes,
COPD, anemia, higher Killip class, longer length of stay during the index hospitalization, and a
complication of angiography or reperfusion/revascularization were associated with increased
readmission risk. The 30-day incidence of readmission was 35.3% and 31.6% in patients who
experienced a complication of angiography or reperfusion/revascularization during the index Ml
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admission, respectively, compared with 16.8% in patients who had reperfusion/revascularization
without complications.

Limitations—This represents the experience of a single community.

Conclusions—Comorbidity, longer length of stay, and complications of angiography and
revascularization/reperfusion are associated with increased 30-day readmission risk after MI.

INTRODUCTION

Each year, an estimated 785,000 Americans will have a first acute myocardial infarction
(MI)(1). With advancement in therapies, in-hospital survival after M1 has dramatically
improved(2, 3). Thus, a large number of incident MI survivors are being dismissed from the
hospital into the community and are at risk for readmissions. As readmissions are costly and
frequent in the initial period following MI, 30-day readmission rates have attracted major
attention and have become a marker of quality of care(4, 5). However, little is known about
the reason for readmission after MI and whether there are patient and/or treatment-specific
factors associated with readmission. Furthermore, it is unclear whether the risk of
readmission has changed over time.

In order to address these gaps in knowledge, we examined 30-day readmissions following
incident Ml in our ongoing coronary disease surveillance study in Olmsted County,
Minnesota. This study, performed under the auspices of the Rochester Epidemiology
Project(6), is uniquely positioned to examine this issue since all incident Mls are identified,
and the entire health care experience from diagnosis to death is captured for these patients in
a community setting. Among incident M1 survivors diagnosed from 1987 to 2010, we sought
to examine: (1) 30-day readmission rates after Ml, (2) the reasons for readmissions, and (3)
factors associated with increased readmission.

METHODS

Study Design and Setting

This study was conducted in Olmsted County, Minnesota (2010 population 144,248).
Population-based research is possible because there are few hospitals, namely Olmsted
Medical Center and Mayo Clinic. Medical records from all sources of care for residents are
linked via the Rochester Epidemiology Project(6). Therefore, patient-level information can
be obtained via the medical and administrative records. This study was approved by the
Mayo Clinic and Olmsted Medical Center Institutional Review Boards.

Incident MI Patient Identification and Validation

Olmsted County residents admitted with possible MI to Olmsted County Hospitals from
1987-2010 were identified using methods previously described(3). Briefly, all events with
International Classification of Diseases, 9t revision (ICD-9), code 410 (acute MI) were
reviewed, along with a 50% random sample of code 411 (other ischemic heart disease) from
1987-1998, a 10% random sample of 411 codes from 1999-2002, and a 100% sample of
411 codes from 2003-2010. Additional codes were not included as they were low yield.
Patients were excluded if they declined to provide Minnesota Research Authorization, which
is provided by >96% of Olmsted County adults.

Mls were validated using standard epidemiologic criteria(3). Patients diagnosed with Ml
prior to 1987 were excluded as this study included only patients with incident (first-ever)
MI. The diagnosis of MI was verified based on the presence of two out of three of the
following: cardiac pain, elevated biomarkers, and ECG changes using standard
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algorithms(7). The biomarkers creatine kinase (CK) and CKMB were used until 2000, and
troponin T thereafter. Case reviews were performed to ensure that alternative causes for
biomarker elevation were considered. Troponin T, CK, and CKMB were measured with a
sandwich electrochemiluminescence immunoassay on the Elecsys 2010 (Roche Diagnostics
Corp, Indianapolis, IN) in the Laboratories of the Department of Medicine and Pathology at
Mayo Clinic. Three ECGs per episode were coded using the Minnesota Code Modular ECG
analysis system(8).

Killip class (measures the severity of HF in patients with acute MI; higher scores indicate
worse prognosis) was ascertained based on documentation. Patients were categorized as ST-
segment elevation (STEMI) or non ST-segment elevation Ml (NSTEMI) based on whether
ST elevation was present on the ECG using the Minnesota code(8). Reperfusion was defined
as the receipt of fibrinolytic therapy; revascularization was defined by the receipt of
coronary artery bypass grafting (CABG) or percutaneous coronary intervention (PCI) during
hospitalization. Whether a coronary angiogram was performed was documented.
Complications were assessed using laboratory data and manual chart review (SMD). For
PCI and coronary angiography, we assessed bleeding or vascular complications during the
hospitalization, stroke within 72 hours of the procedure, and acute renal failure (new dialysis
within 30 days or >0.5 mg/dL increase in serum creatinine within 72 hours post-procedure)
(7,9, 10). Vascular access site complications included groin hematoma resulting in a
hemoglobin drop >3 grams, new arteriovenous fistula or pseudoaneurysm requiring a
procedure to treat, or vascular occlusion or dissection. Additional bleeding complications
(retroperitoneal, Gl, or other) resulting in a hemoglobin drop =3 grams or a procedure to
stop the bleeding were assessed(9, 11). As cardiac biomarkers were frequently rising in the
setting of acute MI, we could not accurately identify periprocedural MI as a complication(9,
12, 13). Stroke occurring during hospitalization following fibrinolysis or CABG and acute
renal failure after CABG were assessed.

Additional Patient-Level Data

Baseline characteristics were abstracted from the medical record. A physician’s diagnosis
was used to define hyperlipidemia, chronic obstructive pulmonary disease (COPD), heart
failure (HF), cerebrovascular disease, and peripheral vascular disease. Smoking status was
classified as ‘current’ if they currently smoked or quit within the last 6 months or “prior/
never’. Hypertension was defined by physician diagnosis, systolic blood pressure >140mm
Hg, or diastolic blood pressure >90mm Hg. Diabetes mellitus was defined by blood glucose
or diabetic medication use. Body mass index (BMI) was calculated using weight and height
at Ml diagnosis. Anemia was defined as hemoglobin <13mg/dL in men or <12mg/dL in
women. The Modification of Diet in Renal Disease equation(14) was used to estimate
glomerular filtration rate (GFR).

Study Outcomes

Data on all-cause hospitalizations occurring within 30 days after incident MI hospital
discharge from 1987-2010 were obtained through the Olmsted County Healthcare
Expenditure and Utilization Database(15, 16). Admissions to any Olmsted County hospital
within the 30 day period after M1 hospital discharge were considered readmissions. In-
hospital transfers or between the Olmsted Medical Center and Mayo Clinic hospitals were
considered a single hospitalization. Patients who died during the incident MI hospitalization
were excluded.

The principal diagnosis for each hospitalization was assessed using the primary ICD-9 code.
This code, assigned by trained personnel, reflects the main reason for admission. Chart
review was performed for all readmissions by the first author (SMD) to determine the
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relationship to the index MI; SMD was not blinded to the primary 1CD-9 code.
Readmissions were categorized as related if they were most likely resulting from ischemic
heart disease, the incident M1 or its treatment, unrelated if they were very unlikely to be
related, or unclear. A 10% sample was reviewed by the senior author (VLR, blinded to
SMD’s categorization and the ICD-9 diagnosis) and there was agreement on categorization
in 89% of cases; the weighted x statistic was 0.88 (95% CI 0.79-0.97). In cases of
disagreement, the classification of SMD was used.

Death was ascertained from the medical record and through the follow-up infrastructure of
the Rochester Epidemiology Project. In addition to deaths noted in clinical care, the Mayo
Clinic registration office records obituaries and local death notices, and death data are
obtained from the State of Minnesota Department of Vital and Health Statistics quarterly.
The National Death Index was used to capture deaths occurring in the 50 U.S. states and
District of Columbia.

Statistical Analysis

RESULTS

Differences in baseline characteristics by year of diagnosis were tested using Mantel-
Haenszel XZ for trend (categorical variables) or generalized linear models (continuous
variables). Differences in the reason for hospitalization by year, type of MI, and sex were
examined using the XZ test. Cox proportional hazards regression modeling was used to
determine the predictors of 30-day readmission. Patients were censored at death or 30 days.
The proportional hazards assumption was evaluated using the scaled Schoenfeld residuals
and was valid. A subset analysis was performed in patients treated with PCI; the 4 patients
suffering a stroke post-PCI were grouped with those with bleeding/vascular complication.
As patients may be readmitted multiple times, we performed a sensitivity analysis using
Andersen-Gill models(17) which account for multiple events and results were similar. The
adjusted cumulative incidence of readmission at 30 days treating death as a competing risk
was estimated according to patient characteristics using the direct adjustment method(18).
Only 3.4% of patients had any variables missing from the multivariable model. Multiple
imputation was used to impute missing values. Five datasets were created and analyzed,
with results combined using Rubin's rules(19). Analyses were performed using SAS version
9.2 (SAS Institute Inc., Cary, NC). A p value <0.05 was used as the level of significance.

Patient Characteristics

A total of 3010 patients were diagnosed with incident M1 from 1987-2010 and survived the
index M1 hospitalization. In-hospital survival improved over time, from 89.0% from 1987-
92 to 95.8% from 2005-2010 (p<0.001). The mean age at MI diagnosis was 67 years, 40.5%
of patients were female, and 31.2% had ST-elevation Ml (Table 1). The frequency of
hypertension, hyperlipidemia, diabetes, obesity, COPD, and anemia increased over time.
The proportion of patients with STEMI decreased from 39.1% in 1987-1992 to 24.1% from
2005-2010 (p for trend <0.001). Median length of stay was 5 (25"-75t percentile 3-8) days
during the index MI admission and was shorter for those undergoing revascularization
(median 5 vs. 6 days, p=<0.001). Length of stay varied by treatment strategy with median
length of stay of 4, 7, and 11 days for those treated with PCI, fibrinolysis, and CABG,
respectively.

The proportion receiving a coronary angiogram and/or reperfusion/revascularization in-
hospital after M1 increased over time (p for trend<0.001). The majority (n=1541, 79.9%) of
patients receiving reperfusion and/or revascularization had PCI, while 282 (14.6%) had
CABG and 261(13.5%) fibrinolysis. There were 1144 (56.0%) patients with NSTEMI and
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636 (68.8%) with STEMI who had PCI or CABG. A total of 158 (10.3%) patients
undergoing PCI suffered a complication; 91 (5.9%) had a vascular or bleeding complication,
4 (0.3%) had stroke, and 72 (4.7%) had acute renal failure, though none had to start dialysis.
Among patients with vascular or bleeding complications, 57 (62.6%) had access site
complications; most were groin hematomas (n=38). A total of 34/91 patients (37.4%) had
gastrointestinal bleeding requiring transfusion, while the remainder had bleeding at other
sites. Only 5 (1.9%) patients receiving fibrinolysis and 5 (1.8%) undergoing CABG suffered
a periprocedural stroke. There were 439 patients who underwent angiogram without
reperfusion or revascularization. Among them, 13 (3.0%) had a vascular or bleeding
complication, and 22 (5.0%) had acute renal failure, 3 of whom had to start dialysis.

30-day Readmissions After Ml

A total of 643 readmissions occurred among 561 (18.6%) patients within 30 days of Ml
hospital discharge. Of the patients readmitted, 484 were readmitted once, 72 twice, and 5
were readmitted 3 times. Eighty-seven (2.9%) patients died within 30 days, of whom 19
were readmitted at the time of death. The number of readmissions by day within the 30 days
following hospital discharge is shown in the Figure. The readmission rates by time period
were 137/591 (23.2%) for 1987-1992, 152/694 (21.9%) for 1993-1998, 193/874 (22.1%)
for 1999-2004, and 161/851 (18.9%) for 2005-2010. Length of stay for the first readmission
ranged from 0 to 64 days (median 3 days, 25175t percentile 1-7 days), and was similar for
related and unrelated readmissions.

Causes of readmissions

The reasons for readmission by 15t ICD-9 code are shown in Appendix Table 1. The most
common reasons were ischemic heart disease, respiratory/chest symptoms, and heart failure.
Upon manual review of readmissions, there were 9 readmissions (1.4%) where the
abstracted reason was markedly different than the ICD9 code. Cardiac biomarkers were
measured in 74.8% of readmissions. Angiography was performed in 23.8% of readmissions
(153/643). PCI was performed in 9.5% (61/643) of readmissions, and 6 of these were
planned. A total of 24.6% (15/61) of PCls were repeat PCI of the same culprit vessel treated
at index MI because of occlusion. A total of 44 underwent CABG, and 28 of these were
planned admissions for surgery. Among those undergoing revascularization during
readmission, 46/103 (44.7%) were treated medically during index hospitalization (Appendix
Table 2).

Overall, 42.6% of readmissions after M1 were related to the incident Ml or its treatment,
while 30.2% were unrelated, and 27.2% were unclear (Table 2). The proportion of unrelated
readmissions was higher in women and patients with NSTEMI. The proportion of related
readmissions decreased over time. The most common reason for “unclear” readmissions was
atypical chest pain (frequently coded as ICD9 786). Narrative examples of readmissions are
shown in the Appendix.

Risk Factors for Readmission After Ml

Diabetes mellitus, COPD, anemia, higher Killip class at presentation, longer length of stay
during incident M1 admission, and a complication of either angiography or reperfusion/
revascularization during the index admission were independently associated with increased
risk of readmission after MI (Table 3). After adjustment for potential confounders, the risk
of readmission did not change over the study period. To investigate the impact that death
had on readmission, we performed two sensitivity analyses (Appendix Table 4). First, we
assumed that patients who died within 30 days survived and were never hospitalized. This
resulted in no appreciable differences in results. Second, we assumed that those who died
within 30 days were hospitalized on the day of death. Overall results were similar, though
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there was an increased risk of readmission for patients who had not undergone reperfusion/
revascularization or angiogram (adjusted HR 1.42, 95% CI 1.14-1.78). The cumulative
incidence of readmission within 30 days stratified by patient and MI characteristics is shown
in Table 3.

Among those treated with PCI initially (n=1541), complications were associated with
increased readmission risk. A stroke, vascular complication, or bleeding event after PCI
(adjusted HR 1.66, 95% CI 1.09-2.52, p=0.018) and acute kidney injury (HR 1.92, 95% CI
1.25-2.95, p<0.001) were strongly associated with increased readmission compared with
those who had PCI without complications.

DISCUSSION

In this community incidence cohort, nearly one in five patients was readmitted within the 30
days following incident MI. Overall, 42.6% of readmissions were related to the index Ml or
its treatment, while 30.2% were unrelated, and the relationship with the index MI was
unclear in 27.2% of readmissions. Diabetes mellitus, COPD, anemia, higher Killip class at
MI presentation, a longer index MI admission, and an angiogram or reperfusion/
revascularization complication were independent predictors of readmission. The adjusted
risk of readmission did not change over the 22-year study period.

Readmission after Incident Ml

Readmission rates following illness have been examined in prior studies. Jencks reported
that 19.6% of Medicare fee-for-service beneficiaries were readmitted within 30 days, though
no specific rates were reported following acute M1(20). Joynt reported 30-day readmission
rates after MI of 24.8% among black patients and 22.6% among white Medicare patients(5).
For Medicare patients treated with PCI following M1 in 2005, the 30-day readmission rate
was slightly lower at 17.5%(21). We found that 18.6% of patients were readmitted within 30
days, and 2.6% were readmitted multiple times. While length of stay declined markedly over
the study period, there was no change in 30-day readmission risk over time. Despite
advances in therapies and improved in-hospital outcomes after MI, readmissions remain a
serious problem and have shown no signs of abating.

Reason for Hospitalization and Predictors

In contemporary practice, most patients receive angiography, revascularization and/or
reperfusion therapy after Ml, though little is known regarding their impact on readmission.
Curtis et al reported that among Medicare patients treated with PCI, one-quarter of 30-day
readmissions had an associated revascularization procedure, though the analysis was not
specific to those admitted with MI and did not assess whether readmissions differed for
patients who did not have PCI(21). Herein, we found that a serious complication following
angiography or revascularization/reperfusion therapy was strongly associated with
readmission. After PCI, acute kidney injury, which occurred in 5% of patients, was
associated with increased readmission risk (adjusted HR 1.9), even after adjustment for
baseline renal dysfunction. Acute kidney injury has been linked to an increased risk of death
following PCI(10) and MI(22), but is also an important risk factor for readmission.
However, acute kidney injury was infrequent as a primary reason for readmission,
suggesting that although acute kidney injury following PCI is a marker of increased
readmission risk, the exact causality is less clear.

Comorbidity appears to play a major role in care utilization following hospitalization for
treatment of MI. There has been debate regarding whether readmission should be used as a
quality marker of care following admission for acute MI or HF(4, 23), as patients may be
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readmitted for conditions which may be unrelated to Ml or its treatment. Herein, 42.6% of
30-day readmissions were related to the incident MI, though this proportion decreased over
time, and coincided with an increase in unrelated and unclear readmissions. The shift in the
biomarker definition of acute MI, now relying on troponin, may contribute to the
identification of smaller infarcts (NSTEMI)(3), in patients with increased comorbidity. In
addition, as the prevalence of some comorbidities such as diabetes and COPD increase over
time(24, 25), readmissions after acute M1 may continue to shift toward non-cardiovascular
causes. Compared with our previous report on readmissions after incident HF diagnosis in
Olmsted County(16), COPD, diabetes, and anemia were common risk factors for
readmission among patients with incident MI and HF, and may be of particular importance
as future targets in preventing readmissions in patients hospitalized with cardiovascular
disease.

Limitations, Strengths and Clinical Implications

Conclusions

Some limitations should be acknowledged in interpreting these data. First, patients
experiencing MIs not requiring hospitalization were not captured. Second, if a readmission
occurred outside of Olmsted County, it would not be captured. However, the county is
relatively isolated, thus hospitalizations elsewhere are likely rare within the 30-days post-
MI. While classification of the reason for readmission into related, unrelated, and unclear
categories could lead to misclassification, there was a high level of agreement in the subset
reviewed by the senior author. These data reflect the practice of providers in this
community. Care systems where revascularization is performed less commonly following
MI may have different rates of complications and readmissions. These patients may be
younger than some hospitalized acute MI cohorts as we included only first-ever Ml and
excluded those who died during index hospitalization, as they are not at risk for readmission.
Finally, these results may not be applicable to non-Caucasian populations. While these
potential limitations should be acknowledged, the outcome of an entire community-based
MI incidence cohort is presented, representing the comprehensive experience of incident Ml
patients over more than two decades.

There are direct clinical implications of these data. First, patients affected by a vascular or
bleeding complication, stroke, or acute kidney injury following angiography or
revascularization/reperfusion represent a high-risk population for readmission. Prevention of
complications and close follow-up for patients who have suffered a complication may be of
particular importance for preventing readmissions. Second, MI patients have a large number
of comorbidities which may impact readmission. The management of patients with multiple
comorbidities and competing risks are of increasing importance as the population ages(26),
and these data underscore the importance of implementing a comprehensive management
strategy in patients following incident Ml to help prevent rehospitalizations.

As the costs of healthcare continue to rise, 30-day readmission after Ml has been targeted
for public reporting. Despite advances in medical care following MI, readmission risk has
not declined. Angiography, reperfusion and revascularization are mainstays of therapy in
acute MI, and complications are associated with a large risk of readmission. Comorbidities
appear to play a central and increasing role in readmissions. Comprehensive strategies of
care in patients with MI need to be deployed that incorporate the treatment of both
cardiovascular and non-cardiovascular disease in order to prevent future hospitalizations.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure.
Distribution of 643 Readmissions within 30 Days of Incident Myocardial Infarction.
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Table 2

Association Between Index MI Characteristics and Reason for 30-Day Readmissions

Reason for Readmission”, N (%)

Related Unrelated Unclear P valuel
Overall 274 (42.6) 194 (30.2) 175 (27.2)
Year of Index MI Diagnosis
1987-1992 65 (47.5) 38 (27.7) 34 (24.8) 0.01
1993-1998 81 (53.3) 40 (26.3) 31 (20.4)
1999-2004 69 (35.8) 67 (34.7) 57 (29.5)
2005-2010 59 (36.7) 49 (30.4) 53 (32.9)
Sex
Male 154 (46.5) 84 (25.4) 93 (28.1) 0.02
Female 120 (38.5) 110 (35.3) 82 (26.3)
Index MI Type
Unknown 7 (63.6) 2(18.2) 2(18.2) 0.046
STEMI 84 (46.4) 42 (23.2) 55 (30.4)
NSTEMI 183 (40.6) 150 (33.3) 118 (26.2)
Reperfusion/revascularization/ angiography performed during index MI hospitalization
None 70 (39.1) 81 (45.3) 28 (15.6)
Angiogram Alone 44 (47.8) 25 (27.2) 23 (25.0)
Thrombolytics 33 (61.1) 8 (14.8) 13 (24.1)
PCI 104 (37.6) 72 (26.0) 101 (36.5)
CABG 32 (51.6) 11 (17.7) 19 (30.7)

MI= myocardial infarction, STEMI=ST-segment elevation myocardial infarction, NSTEMI=non ST-segment elevation myocardial infarction,
PCl=percutaneous coronary intervention

*
The proportion of readmissions that are related (related, unrelated, unclear) to the incident Ml or its treatment are shown according to sex and
characteristics of the index MI.

fP value compares the proportions of related vs. unrelated vs. unclear readmissions by comparison group in the left column (e.g. sex). No p value is
shown for reperfusion/revascularization as some patients received more than one treatment (e.g. thrombolytics and PCI).
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Cumulative Incidence of Readmission at 30 Days After Incident M1 Discharge According to Baseline/Incident

MI Characteristics

Characteristic

Age (years)
<60
60-79
=80

Sex
Female
Male

Hypertension
No
Yes

Diabetes mellitus
No
Yes

Chronic obstructive pulmonary disease

No
Yes
Current smoker
No
Yes
Cerebrovascular Disease
No
Yes
Heart failure
No
Yes
Body mass index (kg/m?)
<20
20t024.9
2510 29.9
=230
Type of myocardial infarction
ST-segment elevation
Non ST-segment elevation
Killip class
1
2-4

Angiography/ Reperfusion/revascularization

Reperfusion/revascularization no complications

Ann Intern Med. Author manuscript; available in PMC 2013 January 03.

Hazard Ratio
(95% CI)

1 (referent)
0.90 (0.71-1.14)
1.07 (0.80-1.42)

1 (referent)
0.83 (0.69-1.00)

1 (referent)
1.15 (0.94-1.40)

1 (referent)
1.34 (1.10-1.63)

1 (referent)
1.43 (1.15-1.79)

1 (referent)
1.11 (0.89-1.39)

1 (referent)
1.04 (0.83-1.30)

1 (referent)
1.12 (0.87-1.43)

1.03 (0.70-1.52)

1.19 (0.94-1.50)

1.07 (0.87-1.32)
1 (referent)

0.87 (0.71-1.06)
1 (referent)

1 (referent)
1.22 (1.01-1.46)

1 (referent)

Cumulative Incidence

(95% Cl)

19.1 (16.0-22.3)
17.4 (15.5-19.4)
19.9 (16.9-22.8)

20.2 (18.0-22.4)
17.2 (15.4-19.1)

17.1 (14.7-19.5)
19.3 (17.5-21.1)

17.3 (15.8-18.8)
22.6 (19.5-25.6)

17.6 (16.2-19.0)
23.9 (19.9-27.9)

18.2 (16.7-19.7)
19.7 (16.4-22.9)

18.4 (16.9-19.9)
19.2 (15.8-22.5)

18.3 (16.8-19.8)
20.0 (16.2-23.7)

18.4 (12.9-23.9)
20.1 (17.4-22.9)
18.5 (16.2-20.8)
17.3 (14.9-19.7)

17.1 (14.6-19.5)
19.2 (17.5-20.9)

17.6 (16.0-19.3)
20.5 (17.9-23.0)

16.8 (14.8-18.7)
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Characteristic

Angiogram no complications
No angiogram/reperfusion/revascularization
Angiogram with complications

Reperfusion/ revascularization with complications

Anemia”*
No
Yes

Estimated glomerular filtration rate (mL/min) *
=60
<60
Length of stay during incident MI admission (days)
0-3
4-7
>7
Year of diagnosis
1987-92
1993-98
1999-2004
2005-10

Hazard Ratio
(95% CI)

1.13 (0.91-1.40)
1.17 (0.92-1.48)
2.40 (1.43-4.01)
2.12 (1.61-2.80)

1 (referent)
1.26 (1.03-1.50)

1 (referent)
1.13 (0.93-1.37)

1 (referent)
1.34 (1.05-1.70)
1.65 (1.27-2.14)

1 (referent)
1.03 (0.80-1.33)
1.02 (0.79-1.32)
0.98 (0.74-1.29)

Cumulative Incidence

(95% Cl)
16.3 (12.8-19.8)
18.7 (15.7-21.8)
35.3 (21.6-49.0)
31.6 (25.4-37.9)

20.9 (18.3-23.6)
17.4 (15.8-19.1)

17.5 (15.4-19.6)
19.4 (17.4-21.3)

14.4 (11.8-17.0)
18.5 (16.4-21.7)
22.0 (19.3-24.7)

18.6 (15.6-21.7)
18.7 (15.8-21.5)
18.8 (16.2-21.3)
18.1 (15.3-20.9)

Page 15

The estimated cumulative incidence and 95% CI of readmission at 30 days for each characteristic are adjusted for all other variables shown as well

as site of care. Cl= confidence interval

*
Anemia and estimated glomerular filtration rate are based on hemoglobin and creatinine from laboratory measurements on the index Ml date or
the closest date when measured during the index admission.
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