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Abstract
Background—Given the improved survival of patients after acute myocardial infarction (AMI), a
greater number of patients are at risk for cerebrovascular complications of AMI. Trends in the
magnitude of stroke in the setting of AMI are not well characterized, however, nor have contemporary
trends in the hospital death rates of patients developing acute stroke been examined.

Methods and Results—Among 9,220 patients without a history of stroke hospitalized with
confirmed AMI between 1986 and 2005 in all greater Worcester (MA) medical centers, 132 patients
(1.4%) experienced an acute stroke during hospitalization. The proportion of patients with AMI who
developed a stroke increased through the 1980’s and 1990’s but declined slightly thereafter.
Advanced age, female gender, history of a previous MI, and occurrence of atrial fibrillation during
hospitalization were associated with a greater risk of stroke. Receipt of a percutaneous coronary
intervention during hospitalization was associated with a lower risk of stroke. Compared to patients
who did not experience a stroke, patients developing a stroke in the 1990’s were approximately three
times as likely to die during hospitalization (OR = 2.91; 95% CI = 1.72, 5.19) whereas those
experiencing a stroke in the 2000’s were five times as likely to die (OR = 5.36; 95% CI = 2.71, 10.64).

Conclusions—While the incidence rates of stroke complicating AMI have declined somewhat
since 1999, there is not a corresponding decline in the odds of dying during hospitalization in those
developing a stroke. Although contemporary therapies may be reducing the risk of stroke in patients
with AMI, more attention should be directed to improving the short-term prognosis of these high
risk patients.

Introduction
Given the improved survival of patients hospitalized with acute myocardial infarction (AMI)
over the past several decades,1 an increasing pool of patients are at risk for serious
complications of AMI, including ischemic and hemorrhagic stroke. While stroke is a relatively
infrequent complication of AMI, with approximately 1–2% of patients with AMI developing
a stroke during their index hospitalization,2 the occurrence of stroke in patients with AMI is
associated with increased morbidity and mortality.3, 4 In addition, clinical and epidemiologic
studies have reported an excess risk of stroke after MI during the 1980’s and 1990’s,5 6 trends
coincident with the increasing utilization of thrombolytic therapy for the hospital management
of patients with AMI. The risk of in-hospital stroke complicating AMI has not been well
characterized, however, particularly during recent periods, nor has the potentially changing
association between the occurrence of stroke and hospital death rates.

Corresponding Author: Jane S. Saczynski, Ph.D., Division of Geriatric Medicine, University of Massachusetts Medical School, Biotech
Four, Suite 315, 377 Plantation Street, Worcester, MA 01605, phone: 508.856.6944, email:E-mail: jane.saczynski@umassmed.edu.

NIH Public Access
Author Manuscript
Arch Intern Med. Author manuscript; available in PMC 2009 July 29.

Published in final edited form as:
Arch Intern Med. 2008 October 27; 168(19): 2104–2110. doi:10.1001/archinte.168.19.2104.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Using data from a community-wide surveillance study of patients hospitalized with AMI in a
large New England community,7–9 we examined 2 decade long trends (1986–2005) in the
incidence rates of stroke complicating AMI, patient and treatment characteristics associated
with the occurrence of stroke, and the impact of stroke on hospital mortality. The study
population consisted of 9,220 residents of the Worcester, Massachusetts, metropolitan area
hospitalized with AMI at all greater Worcester medical centers in 11 annual periods between
1986 and 2005.

Methods
Data for this study were derived from the Worcester Heart Attack Study. This is an ongoing
population-based investigation that is examining long-term trends in the incidence, hospital,
and post-discharge case-fatality rates of AMI among residents of the Worcester metropolitan
area hospitalized at all 16 greater Worcester medical centers.7–10 Fewer hospitals (n=11) have
been included during recent study years due to hospital closures, mergers, and conversion to
chronic care facilities. The details of this study have been described previously.8, 9 In brief,
the medical records of residents of the Worcester metropolitan area (2000 census estimate =
478,000) hospitalized for possible AMI at all greater Worcester medical centers were
individually reviewed and a diagnosis of AMI was validated according to predefined criteria.
8, 9 Patients who developed AMI secondary to an interventional procedure or surgery were
excluded from the study sample.

Because we were interested in examining changing trends in the magnitude of incident (initial)
cases of stroke, patients with a history of stroke (n=1,103) were excluded from the present
study. The percentage of AMI patients with a history of stroke increased slightly over the period
under study; in the 1980’s, 9.0% (n=273) of our study sample had a history of stroke, 10.8%
(n=430) had a history of stroke among those hospitalized with AMI in the 1990’s, and since
2000, 12.1% (n=400) of AMI patients had a history of a previous stroke.

Data Collection
Demographic, medical history, and clinical data were abstracted from the hospital medical
records of geographically eligible patients with confirmed AMI by trained study physicians
and nurses. Information was collected about patient's age, sex, body mass index, comorbidities
(e.g., angina, diabetes, hypertension, stroke, atrial fibrilation), AMI order (initial vs. prior),
type (Q wave vs. non–Q wave) and location (anterior vs. inferior/posterior), hospital treatment
approaches, and hospital discharge status. Information was collected about the occurrence of
clinically significant in-hospital complications including stroke,6 atrial fibrillation,11 heart
failure12 and cardiogenic shock.13 The occurrence of acute stroke was defined as the
development of neurologic changes consistent with a stroke based on information contained
in medical charts and reviewed by a team of nurse and physician abstractors.6 Since 1991,
information about the type of stroke (hemorrhagic / ischemic) has been recorded. Information
about whether the stroke was confirmed by a neurologist or diagnostic imaging studies was
not recorded. Survival status after hospital discharge was ascertained through review of
medical records for additional hospitalizations and a statewide and national search of death
certificates for residents of the Worcester Standard Metropolitan Statistical Area.

Data Analysis
We examined differences between patients who developed, as compared to those who did not
develop, an acute stroke during hospitalization for AMI with respect to their demographic and
clinical characteristics, treatment practices, and hospital outcomes through the use of chi-
square and t-tests for discrete and continuous variables, respectively. Three logistic regression
models were performed to identify variables independently associated with the development
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of stroke. The first model controlled for age and sex only, the second model included prior
comorbidities (history of angina, documented coronary artery disease, diabetes, atrial
fibrillation, or hypertension), while the third model included AMI associated characteristics,
occurrence of in-hospital complications (development of atrial fibrillation, heart failure, or
cardiogenic shock), and information about thrombolytic therapy and hospital procedures
(cardiac catheterization, percutaneous coronary intervention, and coronary artery bypass
surgery).

Logistic regression analysis was used to examine changes over time in the odds of developing
an acute stroke, simultaneously controlling for previously described demographic and clinical
factors associated with the risk of stroke. Multivariate logistic regression analysis was also
used to examine the association between occurrence of an acute stroke and hospital mortality,
using the three model regression approach described previously.

Results
Of the 9,220 patients (mean age = 69 years; 42% female) hospitalized with confirmed AMI at
all greater Worcester hospitals without prior stroke during the period under study (1986–2005),
132 patients (1.4%) experienced an acute stroke during hospitalization. Overall, 73% of all
strokes occurring between 1991 and 2005 were ischemic. In the 1990’s, approximately three
quarters of strokes complicating AMI were ischemic in origin and, since 2000, approximately
two thirds of all strokes in the setting of AMI were ischemic (p=0.18).

Factors associated with occurrence of acute stroke
Patients who experienced a stroke were significantly older, more likely to be female, were
more likely to have a medical history of atrial fibrillation or a do not resuscitate order, and
were more likely to have their hospital stay complicated by atrial fibrillation (Table 1). Patients
with stroke were less likely to have undergone cardiac catheterization or a percutaneous
coronary intervention.

Physiologic data at the time of hospital admission were available in a sub-sample of patients
from the mid-1990’s to the most recent year under study. Patients who experienced an acute
stroke had lower serum hematocrit findings, total serum cholesterol levels, and estimated
glomerular filtration rate (eGFR) but higher heart rate, systolic blood pressure findings at
admission, and higher peak systolic and diastolic blood pressure levels during their hospital
stay compared to those without an acute stroke (Table 1).

After adjusting for demographic factors, comorbid conditions, AMI associated characteristics,
and clinical complications of AMI, advanced age (≥75 years), female gender, history of a prior
MI, and development of atrial fibrillation during hospitalization were associated with a
significantly increased odds of acute stroke (Table 2). The odds of stroke were unchanged when
thrombolytic therapy and in-hospital interventions were controlled for in our regression
analyses. When we controlled for length of hospital stay and use of do not resuscitate orders
(DNR), the present results did not change materially. Use of DNR and longer hospital stay
were associated with a significantly greater risk of experiencing an acute stroke (DNR: OR =
2.88; 95% CI 1.80, 4.60; Length of stay: OR=1.03; 95% CI 1.03, 1.05)

Based on previous work indentifying a diastolic BP >90mmHg, as well as GFR and heart rate
as factors associated with the risk of stroke,14 we included these physiologic variables in our
regression models. The association between age, sex and risk of stroke were attenuated, perhaps
due to the inclusion of these variables in the calculation of estimated GFR, whereas the
physiologic variables were not significantly associated with the risk of stroke (Compared to
eGFR ≥60 ml/min per 1.73 m3, eGFR <30: OR=2.32; 95%CI = 0.83, 6.45; eGFR 30–59:

Saczynski et al. Page 3

Arch Intern Med. Author manuscript; available in PMC 2009 July 29.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



OR=1.38; 95%CI = 0.62, 3.03) (Diastolic BP > 90 mmHg: OR=1.90; 95%CI = 0.96, 3.76,
compared to diastolic BP ≤90 mmHg) (Heart Rate (beats per minute): OR=0.99; 95%CI = 0.98,
1.01).

Time trends in the hospital incidence rates of acute stroke
Following declines in the frequency of incident stroke between 1986 and 1990, stroke rates
increased through the 1990s peaking in 1999 (Figure 1). Beginning in 2001, stroke rates began
to decline slightly with the incidence rate falling to 1.4% in 2005, similar to the rate observed
in our initial study year of 1986.

After controlling for demographic factors, comorbid conditions, AMI associated
characteristics and hospital complications, the odds of experiencing a stroke during
hospitalization for AMI were significantly higher in 1997 and 1999 compared to the index year
of 1986 (Table 3). In the other study years, the odds of stroke were not significantly different
from that observed in our initial two study years of 1986 and 1988.

Among patients who experienced an acute stroke, there were few changes over time in the
demographic and clinical characteristics of these patients. Patients with an AMI who
experienced a stroke during recent study years were more likely to have a history of
hypertension and less likely to have developed a Q-wave or Anterior AMI during their index
hospitalization. Greater Worcester residents experiencing a stroke in the 2000’s were less likely
than those experiencing a stroke in earlier years to have received thrombolytic therapy during
their acute hospitalization (all p-values < .05).

Hospital case-fatality rates of acute stroke and factors associated with a poor hospital
prognosis

Patients who experienced an acute stroke during hospital admission for AMI were significantly
more likely to die during hospitalization compared to those who did not experience a stroke
(34.1% vs. 11.6%; p< 0.001). In our fully adjusted regression model, patients with AMI who
experienced a stroke were nearly four times as likely to die during their acute hospitalization
compared to those who did not experience a stroke (OR = 3.76; 95% CI = 2.51, 5.65). In
addition to stroke, increasing age, a prior medical history of hypertension, development of an
anterior AMI, and receipt of a DNR order were associated with a higher risk of dying, while
undergoing a PCI was associated with a lower risk of dying during hospitalization. (results not
shown). When patients with a DNR order were excluded from the analysis, the results did not
materially change and patients who experienced an acute stroke were significantly more likely
to die compared to those who did not experience a stroke (OR=2.3, 95% CI =1.2, 4.4).

Among patients who developed a stroke since 1991 (n=114), patients who experienced a
hemorrhagic stroke were significantly more likely to die during hospitalization compared to
those who experienced an ischemic stroke (OR = 4.14; 95% CI = 1.47, 11.71). There were no
differences in hospital death rates in patients who developed an acute stroke according to
selected demographic characteristics, clinical factors or prior co-morbidities.

In examining potentially changing trends in the odds of dying after stroke, in the 1980’s patients
who experienced a stroke were five times as likely to die during hospitalization (adjusted OR
= 4.91; 95% CI = 1.21, 19.84); in the 1990’s patients who experienced a stroke were nearly
three times as likely to die (adjusted OR=2.91; 95% CI = 1.72, 5.19); and in the 2000’s patients
with a stroke were more than five times as likely to die (adjusted OR = 5.36; 95% CI = 2.71,
10.64) in comparison to those who did not experience a stroke. Expressed in another manner,
compared to patients who experienced a stroke in the 1980s, those who developed a stroke in
the 1990’s were less likely to die during hospitalization for AMI (adjusted OR = 0.65; 95% CI
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= 0.22, 1.96). The risk of dying during hospitalization was similar for patients experiencing a
stroke in the 2000’s compared to those who developed a stroke in the 1980’s (adjusted OR =
1.04; 95% CI = 0.32, 3.32).

Since the length of hospital stay has declined over time, we also examined 30-day death rates
in patients who did and did not develop a stroke according to time. The 30-day death rate after
hospital admission was significantly higher in patients who experienced a stroke than in those
who did not (37.9% vs. 14.2%; p<.0001). The 30-day death rate increased slightly over the
period of study in patients who experienced an acute stroke (Table 4).

Discussion
The results of this community-wide study of greater Worcester residents hospitalized with AMI
between 1986 and 2005 suggest that the incidence rates of initial stroke events increased from
the mid-1980’s through the late 1990’s but has declined somewhat thereafter. Our results also
suggest that while the occurrence of stroke complicating AMI appears to be decreasing during
recent study years, there is not a corresponding decline in the hospital death rates of those
developing an acute stroke. We identified several demographic and clinical factors associated
with a greater risk of developing, as well as dying after, a stroke in residents of the Worcester
metropolitan area hospitalized with AMI at all area medical centers.

Incidence of stroke complicating AMI
Published studies have shown the hospital incidence rates of stroke complicating AMI to range
from 1–2%.2 Despite the morbidity and mortality associated with this devastating condition,
little published information is available that has examined changing trends in the magnitude
of stroke complicating AMI. Data from the population-based Rochester (MN) Epidemiology
Project showed increased rates of stroke following AMI from the late 1970’s through the 1980’s
with a leveling off in the 1990’s.5 Findings from the multinational Global Registry of Acute
Coronary Events project suggest that the occurrence of stroke in patients hospitalized with
acute coronary disease at approximately 100 medical centers throughout the U.S, Europe, and
South America between 1999 and 2005 remained relatively stable.4 Previous findings from
the Worcester Heart Attack Study suggested declines in the frequency of stroke complicating
AMI from the mid through the late 1980’s followed by an increase through the late 1990’s.6
The present study extends our earlier findings and suggests slightly declining rates of acute
stroke in the setting of AMI during recent years.

Although we do not have data in the current study to support our speculated hypothesis, our
recently observed declines in the incidence rates of acute stroke suggest that contemporary
management strategies for patients hospitalized with AMI may be favorably lowering the risk
for cerebrovascular complications. The decreased rate of stroke we observed in our study
population during the past 5 years is coincident with marked declines in the use of thrombolytic
therapy in this patient population, and increased use of percutaneous coronary intervention
(PCI), which may reduce the risk of hemorrhagic stroke in patients with AMI.5 It remains
important to continue to monitor changing trends in the magnitude and outcomes of stroke in
patients hospitalized with AMI as the therapeutic management of these patients continues to
evolve.

Risk factors for stroke complicating AMI
We identified several patient characteristics independently associated with a greater risk for
stroke. These included advanced age (≥75 years), female gender, development of atrial
fibrillation during hospitalization, and history of a previous MI. These findings are consistent
with the results of previously published studies.2, 5, 6, 15–17 In particular, advanced age and

Saczynski et al. Page 5

Arch Intern Med. Author manuscript; available in PMC 2009 July 29.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



occurrence of atrial fibrillation have been consistently identified as risk factors for hospital
stroke in the setting of AMI. On the other hand, there is conflicting published evidence with
respect to therapeutic regimens possibly associated with the development of stroke
complicating AMI; much of this prior work has focused on the potentially adverse effects
associated with administration of thrombolytic therapy or has been conducted within the setting
of acute clinical trials of prescribed therapies.17, 18 We found that undergoing a PCI was
associated with a lower risk for stroke after controlling for a variety of demographic and clinical
factors. These results are consistent with findings from the Rochester Epidemiology Project
which reported a lower risk of stroke in the setting of AMI in patients who received a PCI.5 A
meta-analysis of more than 20 published studies, however, did not identify any therapies
associated with a reduced risk for stroke in patients hospitalized with AMI.2 Our findings
suggest that patients at increased risk for developing a stroke can be identified in advance.
Increased surveillance, and use of targeted therapies, where indicated, is warranted in these
high risk patient groups.

Hospital case-fatality rates
The death rates associated with acute stroke in patients with AMI are high, with patients who
experience a stroke being 2 to 4 times more likely to die during hospitalization compared to
those who do not experience a stroke.2, 5, 6, 16, 19 In our review of the literature, we were
unable to find other studies that have examined changing trends in the hospital death rates of
patients with AMI who developed a stroke. In the present study, we found that the odds of
dying during hospitalization for MI in patients with an acute stroke were higher in more recent
years compared to the late 1990’s. While hospital case-fatality rates in patients with acute
coronary disease are declining,20 and the rate of stroke complicating AMI is declining in our
hospitalized cohort, the odds of an acute stroke being fatal are not showing similar declines.

It is possible that contemporary therapies for AMI may be reducing the risk of stroke
complications. However, the occurrence of stroke may be increasingly important with respect
to short-term mortality risk after AMI. The higher odds of dying during hospitalization, as well
as at 30 days after hospital admission, in patients experiencing an acute stroke since 2000
compared to the odds in the 1990s is especially important given recent reports of decreasing
mortality rates associated with stroke in a number of community-wide studies.21, 22 While the
death rates in patients who experienced a stroke did not differ according to various
demographic, clinical factors, or comorbidities of AMI, patients who experienced an ischemic
stroke were less likely to die than those who developed a hemorrhagic stroke. Since stroke
subtype has been shown to affect the risk of dying in patients with AMI,23 changes over time
in the relative magnitude of hemorrhagic as compared to ischemic strokes may be playing a
role in the changing epidemiology of stroke and associated short-term case-fatality rates. Other
contributory factors may include changes in the natural history of stroke or due to the less
aggressive treatment of these high risk patients. The latter may be due in part to the increasing
prevalence of important co-morbidities or to the increasing use of DNR orders in these high
risk patients.

Study Strengths and Limitations
The strengths of this study include the generalizability of our population-based study design
that included all patients hospitalized with AMI from a well-characterized urban New England
community. All cases of possible AMI were independently validated according to standardized
criteria. Moreover, since patients’ medical history and hospital care were well characterized,
we were able to control for a number of potentially confounding factors in examining changing
trends in the magnitude and impact of stroke in patients hospitalized with AMI. The limitations
of our study include that the diagnosis of stroke was not always confirmed by a neurologist or
imaging studies and we did not have information available about the severity of the acute stroke,
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availability of a stroke team, or withdrawal of mechanical support. In addition, since we were
unable to determine whether in-hospital treatment approaches were prescribed either prior to
or after the acute stroke occurred, we did not adjust for receipt of in-hospital medications in
the multivariate adjusted regression models. We were we unable to examine the role of other
risk factors for stroke, such as cigarette smoking, and information on cause-specific death rates
was not available.

Conclusions
The results of our study in residents of a large New England community suggest that the risk
of stroke complicating AMI has declined somewhat since the late 1990’s but the short-term
death rates of those experiencing stroke are not showing a corresponding decrease.
Understanding factors associated with the risk of stroke after AMI, particularly those associated
with fatal stroke, remains an important issue for the more optimal care of the increasing number
of patients at risk for serious complications of AMI.
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Figure 1.
Changes over time in the incidence rates of acute stroke in patients with acute myocardial
infarction (Worcester Heart Attack Study)
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Table 1
Characteristics of patients with acute myocardial infarction (AMI) according to the development of in-hospital stroke
(Worcester Heart Attack Study).

Stroke

Characteristic Present
(n=132)

Absent
(n=9,088)

p-value

Age (mean, yrs) 75.5 69.1 <0.001

Female (%) 60.6 41.9 <0.001

Medical history (%)

  Angina pectoris 19.7 24.0 0.25

  Diabetes mellitus 26.5 28.2 0.37

  Hypertension 67.4 59.6 0.07

  Heart failure 22.0 18.8 0.35

  Atrial fibrillation 16.4 9.8 0.01

Delay time to hospital (median, hours) 2.4 2.0 0.24

Length of hospital stay (median, days) 6.0 8.5 <0.001

Do not resuscitate order (%) 46.0 19.3 <0.001

Physiologic findings at admission (mean)

  Hematocrit (%) (n=5540) 38.7 40.2 <0.01

  Glucose (mg/dl) (n=5478) 188.1 182.0 0.53

  Total Cholesterol (mg/dl) (n=5211) 185.3 199.9 <0.01

  Systolic BP (mmHg) (n=4407) 151 142 <.05

  Diastolic BP (mmHg) (n=4258) 81 77 0.18

  Peak Systolic BP during hospital stay (n=1796) 173 158 <0.05

  Peak Diastolic BP during hospital stay (n=1795) 95 88 <0.05

  Heart rate (bpm) (n=9065) 93.8 (27.5) 85.8 (23.9) <0.01

  Estimated Glomerular 54.4 (25.0) 62.1 (28.7) 0.01

    Filtration Rate (GFR) (ml/min per 1.73 m2) (n=5506)

GFR

  ≤30 17.2 11.0

  30–59 43.0 34.6

  ≥ 60 39.8 54.4 0.01

AMI characteristics (%)

  Initial 59.1 67.0 0.06

  Q-wave 32.6 35.6 0.47

  Anterior 28.0 27.6 0.92

Clinical complications (%)

  Atrial fibrillation 34.8 16.7 <0.001

  Heart failure 40.9 36.3 0.28

  Cardiogenic shock 6.1 6.4 0.88

Intervention procedures

  Cardiac catherization 28.0 41.4 p<.01

  Percutaneous coronary intervention 10.6 21.0 p<.01

  Coronary artery bypass surgery 4.6 4.7 0.94
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Stroke

Characteristic Present
(n=132)

Absent
(n=9,088)

p-value
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Table 2
Factors associated with occurrence of stroke in patients with acute myocardial infarction (AMI) (Worcester Heart
Attack Study)

Characteristic* Odds Ratio (95%
CI)

Odds Ratio (95% CI) Odds Ratio (95% CI)

Age (yrs)

  55–64 0.94 (0.39, 2.23) 1.16 (0.42, 3.13) 1.71 (0.80, 3.66)

  65–74 1.82 (0.88, 3.74) 2.35 (1.00, 5.51) 2.43 (1.14, 5.15)

  ≥75 2.81 (1.43, 5.53) 3.37 (1.49, 7.62) 2.25 (1.84, 5.98)

Female 1.66 (1.15, 2.39) 1.92 (1.28, 2.86) 2.11 (1.24, 3.58)

No not resuscitate order

Length of hospital stay

Medical history

  Angina pectoris 0.59 (0.36, 0.96) 0.82 (0.45, 1.51)

  Diabetes mellitus 0.85 (0.56, 1.30) 0.87 (0.48, 1.57)

  Hypertension 1.10 (0.72, 1.65) 1.02 (0.60, 1.77)

  Heart failure 0.77 (0.47, 1.24) 0.56 (0.28, 1.26)

  Atrial fibrillation 1.41 (0.84, 2.39) 1.14 (0.53, 2.45)

AMI characteristics

  Initial 0.61 (0.41, 0.90) 0.50 (0.29, 0.86)

  Q-wave 1.19 (0.78, 1.81) 1.02 (0.57, 1.82)

  Anterior 0.91 (0.58, 1.42) 1.02 (0.57, 1.79)

Clinical complications

  Atrial fibrillation 2.52 (1.42, 4.45)

  Heart failure 0.87 (0.50, 1.51)

  Cardiogenic shock 1.21 (0.42, 3.48)

In-hospital thrombolytic therapy 1.45 (0.75, 2.79)

Intervention procedures

  Cardiac catheterization 0.65 (0.30, 1.38)

  Percutaneous coronary intervention 0.91 (0.37, 2.22)

  Coronary artery bypass surgery 1.53 (0.51, 4.63)

*
Respective referent categories = age<55 years, male sex, absence of selected medical history variables, prior AMI, Non-Q-wave AMI, inferior or posterior

AMI, absence of selected clinical complications, absence of selected prescribed medications, absence of selected in-hospital therapies and procedures.
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Table 3
Changing trends in the occurrence of stroke after acute myocardial infarction (Worcester Heart Attack Study).

Model 1† Model 2‡

Study years Odds Ratio (95% CI) Odds Ratio (95% CI)

1986 / 1988* 1.0 1.0

1990 / 1991 0.76 (0.30, 1.95) 0.83 (0.38, 1.81)

1993 / 1995 1.36 (0.62, 3.40) 1.48 (0.74, 2.97)

1997 / 1999 1.98 (1.02, 3.83) 2.34 (1.19, 4.59)

2001 / 2003 1.53 (0.78, 3.01) 1.87 (0.93, 3.78)

2005 1.01 (0.41, 2.47) 1.37 (0.54, 3.47)

*
Referent years

†
Adjusted for age, sex, co-morbid conditions (history of angina, diabetes, hypertension, heart failure, atrial fibrillation) and AMI associated characteristics

(AMI order and type).

‡
Additional adjustments for development of hospital complications (atrial fibrillation, heart failure, cardiogenic shock), and receipt of in-hospital

thrombolytic therapy and cardiac procedures (cardiac catheterization, percutaneous coronary intervention, coronary artery bypass graft surgery).

Arch Intern Med. Author manuscript; available in PMC 2009 July 29.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Saczynski et al. Page 14
Ta

bl
e 

4
Th

irt
y-

da
y 

ca
se

-f
at

al
ity

 ra
te

s (
C

FR
) a

fte
r h

os
pi

ta
l a

dm
is

si
on

 a
cc

or
di

ng
 to

 st
ro

ke
 st

at
us

 a
nd

 ti
m

e 
pe

rio
d.

 (W
or

ce
st

er
 H

ea
rt 

A
tta

ck
 S

tu
dy

)

St
ro

ke

St
ud

y 
Y

ea
rs

Pr
es

en
t

A
bs

en
t

p-
va

lu
e

N
C

FR
%

N
C

FR
%

19
86

 / 
19

88
5

38
.5

23
4

18
.2

0.
06

19
90

 / 
19

91
6

46
.2

21
8

15
.0

0.
00

1

19
93

 / 
19

95
6

25
.0

23
6

14
.0

0.
12

19
97

 / 
19

99
14

36
.8

24
2

13
.4

<0
.0

01

20
01

 / 
20

03
7

46
.7

15
5

14
.5

<0
.0

01

20
05

5
55

.6
97

12
.3

<0
.0

01

Arch Intern Med. Author manuscript; available in PMC 2009 July 29.


