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Background: Given the improved survival of patients
after acute myocardial infarction (AMI), more 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, and neither have con-
temporary trends in the hospital death rates of patients
developing acute stroke been examined.

Results: Of 9220 patients without a history of stroke hos-
pitalized with confirmed AMI between 1986 and 2005
in all greater Worcester medical centers, 132 (1.4%) ex-
perienced an acute stroke during hospitalization. The pro-
portion of patients with AMI who developed a stroke in-
creased through the 1980s and 1990s but declined slightly
thereafter. Advanced age, female sex, a previous myo-
cardial infarction (MI), and the occurrence of atrial fi-
brillation during hospitalization were associated with a
greater risk of stroke. Receipt of a percutaneous coro-
nary intervention during hospitalization was associated

with a lower risk of stroke. Compared with patients who
did not experience a stroke, patients developing a stroke
in the 1990s were approximately 3 times more likely to
die during hospitalization (odds ratio [OR], 2.91; 95%
confidence interval [CI], 1.72-5.19), whereas those ex-
periencing a stroke in the 2000s were 5 times more likely
to die (OR, 5.36; 95% CI, 2.71-10.64).

Conclusions: Although the incidence rates of stroke com-
plicating AMI have declined somewhat since 1999, there
is not a corresponding decline in the odds of dying dur-
ing hospitalization in those developing a stroke. Al-
though 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.
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G IVEN THE IMPROVED SUR-
vival of patients hospi-
talized with acute myo-
cardial infarction (AMI)
during the past several

decades,1 an increasing pool of patients are
at risk for serious complications of AMI,
including ischemic and hemorrhagic
stroke. Although stroke is a relatively in-
frequent complication of AMI, with ap-
proximately 1% to 2% of patients with AMI
developing a stroke during their index hos-
pitalization,2 the occurrence of stroke in
patients with AMI is associated with in-
creased morbidity and mortality.3,4 In ad-
dition, clinical and epidemiologic stud-
ies5,6 reported an excess risk of stroke after
myocardial infarction (MI) during the
1980s and 1990s, trends coincident with
the increasing use of thrombolytic therapy
for the hospital management of patients
with AMI. The risk of in-hospital stroke
complicating AMI has not been well char-
acterized; however, particularly during re-

cent periods, neither has the potentially
changing association between the occur-
rence of stroke and hospital death rates.

Using data from a communitywide sur-
veillance study of patients hospitalized
with AMI in a large New England com-
munity,7-9 we examined 2-decade trends
(1986-2005) in the incidence rates of
stroke complicating AMI, patient and treat-
ment characteristics associated with the oc-
currence of stroke, and the impact of stroke
on hospital mortality. The study popula-
tion consisted of 9220 residents of the
Worcester metropolitan area hospital-
ized with AMI at all greater Worcester
medical centers in 11 annual periods be-
tween 1986 and 2005.

METHODS

Data for this study were derived from the
Worcester Heart Attack Study. This is an on-
going population-based investigation that is ex-
amining long-term trends in the incidence, hos-
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pital, and postdischarge case-fatality rates of AMI in 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 conversions to long-term care facilities. The de-
tails of this study have been described previously.8,9 In brief,
the medical records of residents of the Worcester metropoli-
tan area (2000 census estimate=478 000) hospitalized for pos-
sible AMI at all greater Worcester medical centers were indi-
vidually 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 ex-
cluded 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=1103) were excluded from the pres-
ent study. The percentage of patients with AMI and a history
of stroke increased slightly during the study period; 9.0%
(n=273) of the study sample had a history of stroke in the 1980s,
10.8% (n=430) had a history of stroke among those hospital-
ized with AMI in the 1990s, and 12.1% (n=400) of patients with
AMI had a history of stroke since 2000.

DATA COLLECTION

Demographic, medical history, and clinical data were ab-
stracted from the hospital medical records of geographically eli-
gible patients with confirmed AMI by trained study physi-
cians and nurses. Information was collected about patient age,
sex, and body mass index; comorbidities (eg, angina, diabetes
mellitus, hypertension, stroke, and atrial fibrillation); AMI or-
der (initial vs previous), type (Q wave vs non–Q wave), and
location (anterior vs inferior or posterior); hospital treatment
approaches; and hospital discharge status. Information was col-
lected about the occurrence of clinically significant in-
hospital complications, including stroke,6 atrial fibrillation,11

heart failure,12 and cardiogenic shock.13 The occurrence of acute
stroke was defined as the development of neurologic changes
consistent with a stroke based on information in medical rec-
ords and reviewed by a team of nurse and physician abstrac-
tors.6 Since 1991, information about the type of stroke (hem-
orrhagic or ischemic) has been recorded. Information about
whether the stroke was confirmed by a neurologist or by di-
agnostic imaging studies was not recorded. Survival status af-
ter hospital discharge was ascertained through a review of the
medical records for additional hospitalizations and a state-
wide and national search of death certificates for residents of
the Worcester Standard Metropolitan Statistical Area.

DATA ANALYSIS

We examined differences between patients who developed vs did
not develop an acute stroke during hospitalization for AMI re-
garding their demographic and clinical characteristics, treat-
ment practices, and hospital outcomes using �2 and t tests for dis-
crete and continuous variables, respectively. Three logistic
regression models were performed to identify variables indepen-
dently associated with the development of stroke. The first model
controlled for age and sex only, the second model included pre-
vious comorbidities (history of angina, documented coronary
artery disease, diabetes mellitus, atrial fibrillation, or hyperten-
sion), and the third model included AMI-associated characteris-
tics, occurrence of in-hospital complications (development of atrial
fibrillation, heart failure, or cardiogenic shock), and informa-
tion about thrombolytic therapy and hospital procedures (car-
diac catheterization, percutaneous coronary intervention [PCI],
and coronary artery bypass surgery).

Logistic regression analysis was used to examine changes
across time in the odds of developing an acute stroke, simul-
taneously controlling for the previously described demo-
graphic and clinical factors associated with the risk of stroke.
Multivariate logistic regression analysis was also used to ex-
amine the association between occurrence of an acute stroke
and hospital mortality using the 3-model regression approach
described previously herein.

RESULTS

Of the 9220 patients (mean age, 69 years; 42.3% were
women) hospitalized with confirmed AMI at all greater
Worcester hospitals without previous stroke during the
study period (1986-2005), 132 patients (1.4%) experi-
enced an acute stroke during hospitalization. Overall,
72.8% of all strokes occurring between 1991 and 2005
were ischemic. In the 1990s, approximately three-
quarters of strokes complicating AMI were ischemic and,
since 2000, approximately two-thirds of all strokes in the
setting of AMI were ischemic (P=.18).

FACTORS ASSOCIATED WITH ACUTE STROKE

Patients who experienced a stroke were significantly older,
were more likely to be women, were more likely to have
a medical history of atrial fibrillation or a do-not-
resuscitate (DNR) 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 PCI.

Physiologic data at the time of hospital admission were
available in a subsample of patients from the mid-1990s
to the most recent year under study. Patients who expe-
rienced an acute stroke had lower serum hematocrit find-
ings, total serum cholesterol levels, and estimated glo-
merular filtration rates (eGFRs) but higher heart rates,
systolic blood pressure (BP) at admission, and peak sys-
tolic and diastolic BP levels during their hospital stay com-
pared with those without an acute stroke (Table 1).

After adjusting for demographic factors, comorbid con-
ditions, AMI-associated characteristics, and clinical com-
plications of AMI, advanced age (�75 years), female sex,
a previous MI, and the development of atrial fibrillation
during hospitalization were associated with signifi-
cantly increased odds of acute stroke (Table2). The odds
of stroke were unchanged when thrombolytic therapy and
in-hospital interventions were controlled for in the re-
gression analyses. When we controlled for length of hos-
pital stay and use of DNR orders, the present results did
not change materially. Use of DNR orders (odds ratio
[OR], 2.88; 95% confidence interval [CI], 1.80-4.60) and
longer hospital stay (OR, 1.03; 95% CI, 1.03-1.05) were
associated with a significantly greater risk of experienc-
ing an acute stroke.

Based on previous work14 identifying a diastolic BP
greater than 90 mm Hg, GFR, and heart rate as factors
associated with the risk of stroke, we included these physi-
ologic variables in the regression models. The associa-
tions among age, sex, and risk of stroke were attenu-
ated, perhaps owing to the inclusion of these variables
in the calculation of estimated GFR, whereas the physi-
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ologic variables were not significantly associated with the
risk of stroke (compared with eGFR �60 mL/min/1.73
m3, eGFR �30 mL/min/1.73 m3: OR, 2.32; 95% CI, 0.83,
6.45, and eGFR 30-59 mL/min/1.73 m3: OR, 1.38; 95%
CI, 0.62-3.03) (compared with diastolic BP �90 mm Hg,
diastolic BP �90 mm Hg: OR, 1.90; 95% CI, 0.96-3.76)
(heart rate: OR, 0.99; 95% CI, 0.98-1.01).

TIME TRENDS IN THE HOSPITAL INCIDENCE
RATES OF ACUTE STROKE

After declines in the frequency of incident stroke be-
tween 1986 and 1990, stroke rates increased through the

1990s, peaking in 1999 (Figure). Beginning in 2001,
stroke rates began to decline slightly, with the inci-
dence rate falling to 1.4% in 2005, similar to the rate ob-
served in the initial study year of 1986.

After controlling for demographic factors, comorbid
conditions, AMI-associated characteristics, and hospi-
tal complications, the odds of experiencing a stroke dur-
ing hospitalization for AMI were significantly higher in
1997 and 1999 than in the index year of 1986 (Table 3).
In the other study years, the odds of stroke were not sig-
nificantly different from that observed in the initial 2 study
years of 1986 and 1988.

There were few changes across time in the demo-
graphic and clinical characteristics of patients who ex-
perienced an acute stroke. Patients with an AMI who ex-
perienced a stroke during recent study years were more
likely to have a history of hypertension and were less likely
to have developed a Q-wave or anterior AMI during their
index hospitalization. Greater Worcester residents ex-
periencing a stroke in the 2000s were less likely than those
experiencing a stroke in earlier years to have received
thrombolytic therapy during their acute hospitalization
(P� .05 for all).

HOSPITAL CASE-FATALITY RATES OF ACUTE
STROKE AND FACTORS ASSOCIATED WITH A

POOR HOSPITAL PROGNOSIS

Patients who experienced an acute stroke during hospi-
tal admission for AMI were significantly more likely to
die during hospitalization compared with those who did
not experience a stroke (34.1% vs 11.6%, P� .001). In
the fully adjusted regression model, patients with AMI
who experienced a stroke were nearly 4 times more likely
to die during their acute hospitalization compared with
those who did not experience a stroke (OR, 3.76; 95%
CI, 2.51-5.65). In addition to stroke, increasing age, a
medical history of hypertension, development of an an-
terior AMI, and receipt of a DNR order were associated
with a higher risk of dying, whereas undergoing a PCI
was associated with a lower risk of dying during hospi-
talization (data 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 com-
pared with those who did not experience a stroke (OR,
2.3; 95% CI, 1.2-4.4).

Of patients who developed a stroke since 1991
(n=114), those who experienced a hemorrhagic stroke
were significantly more likely to die during hospitaliza-
tion compared with 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 de-
veloped an acute stroke according to selected demo-
graphic characteristics, clinical factors, or previous co-
morbidities.

In examining potentially changing trends in the odds
of dying after a stroke, in the 1980s, patients who expe-
rienced a stroke were 5 times more likely to die during
hospitalization (adjusted OR, 4.91; 95% CI, 1.21-
19.84); in the 1990s, patients who experienced a stroke
were nearly 3 times more likely to die (adjusted OR, 2.91;

Table 1. Characteristics of 9220 Patients With AMI
According to the Development of In-hospital Stroke
(Worcester Heart Attack Study)

Characteristic

Stroke

P
Value

Present
(n = 132)

Absent
(n = 9088)

Age, mean, y 75.5 69.1 �.001
Female sex, % 60.6 41.9 �.001
Medical history, %

Angina pectoris 19.7 24.0 .25
Diabetes mellitus 26.5 28.2 .37
Hypertension 67.4 59.6 .07
Heart failure 22.0 18.8 .35
Atrial fibrillation 16.4 9.8 .01

Delay time to hospital, median, h 2.4 2.0 .24
Length of hospital stay, median, d 6.0 8.5 �.001
Do-not-resuscitate order, % 46.0 19.3 �.001
Physiologic findings at admission, mean

Hematocrit, % (n = 5540) 38.7 40.2 �.01
Glucose, mg/dL (n = 5478) 188.1 182.0 .53
Total cholesterol, mg/dL (n = 5211) 185.3 199.9 �.01
Systolic BP, mm Hg (n = 4407) 151 142 �.05
Diastolic BP, mm Hg (n = 4258) 81 77 .18
Peak systolic BP during hospital stay

(n = 1796)
173 158 �.05

Peak diastolic BP during hospital stay
(n = 1795)

95 88 �.05

Heart rate, bpm (mean [SD])
(n = 9065)

93.8 (27.5) 85.8 (23.9) �.01

Estimated GFR, mL/min/1.73 m2

(mean [SD]) (n = 5506)
54.4 (25.0) 62.1 (28.7) .01

GFR, %
�30 mL/min/1.73 m2 17.2 11.0
30-59 mL/min/1.73 m2 43.0 34.6
�60 mL/min/1.73 m2 39.8 54.4 .01

AMI characteristics, %
Initial 59.1 67.0 .06
Q wave 32.6 35.6 .47
Anterior 28.0 27.6 .92

Clinical complications, %
Atrial fibrillation 34.8 16.7 �.001
Heart failure 40.9 36.3 .28
Cardiogenic shock 6.1 6.4 .88

Intervention procedures
Cardiac catheterization 28.0 41.4 �.01
Percutaneous coronary intervention 10.6 21.0 �.01
Coronary artery bypass surgery 4.6 4.7 .94

Abbreviations: AMI, acute myocardial infarction; BP, blood pressure; GFR,
glomerular filtration rate.

SI conversion factors: To convert glucose to millimoles per liter, multiply by
0.0555; total cholesterol to millimoles per liter, multiply by 0.0259.
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95% CI, 1.72-5.19); and in the 2000s, patients with a
stroke were more than 5 times more likely to die (ad-
justed OR, 5.36; 95% CI, 2.71-10.64) compared with those
who did not experience a stroke. Expressed in another
manner, compared with patients who experienced a stroke
in the 1980s, those who developed a stroke in the 1990s
were less likely to die during hospitalization for AMI (ad-
justed OR, 0.65; 95% CI, 0.22-1.96). The risk of dying
during hospitalization was similar for patients experi-
encing a stroke in the 2000s compared with those who

developed a stroke in the 1980s (adjusted OR, 1.04; 95%
CI, 0.32-3.32).

Because the length of hospital stay has declined across
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 signifi-
cantly higher in patients who experienced a stroke than
in those who did not (37.9% vs 14.2%, P� .001). The
30-day death rate increased slightly during the study in
patients who experienced an acute stroke (Table 4).

Table 2. Factors Associated With the Occurrence of Stroke in Patients With AMI (Worcester Heart Attack Study)

Characteristica

Odds Ratio (95% Confidence Interval)

Model 1 Model 2 Model 3

Age, y
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 sex 1.66 (1.15-2.39) 1.92 (1.28-2.86) 2.11 (1.24-3.58)
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)

Abbreviation: AMI, acute myocardial infarction.
aThe respective referent categories are age younger than 55 years, male sex, absence of selected medical history variables, previous AMI, non–Q-wave AMI, inferior

or posterior AMI, absence of selected clinical complications, absence of selected prescribed medications, and absence of selected in-hospital therapies and procedures.
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Figure. Changes across time in the incidence rates of acute stroke in patients with acute myocardial infarction (Worcester Heart Attack Study).
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COMMENT

The results of this communitywide 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-1980s through the late
1990s but have declined somewhat thereafter. These re-
sults also suggest that, although the occurrence of stroke
complicating AMI seems 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, and dying
after, a stroke in residents of the Worcester metropoli-
tan area hospitalized with AMI at all area medical centers.

INCIDENCE OF STROKE COMPLICATING AMI

Previous work2 has shown that the hospital incidence rates
of stroke complicating AMI range from 1% to 2%. De-
spite the morbidity and mortality associated with this dev-
astating condition, little published information is avail-
able that has examined changing trends in the magnitude
of stroke complicating AMI. Data from the population-
based Rochester (Minnesota) Epidemiology Project
showed increased rates of stroke after AMI from the late

1970s through the 1980s, with a leveling off in the 1990s.5

Findings from the multinational Global Registry of Acute
Coronary Events project4 suggest that the occurrence of
stroke in patients hospitalized with acute coronary dis-
ease at approximately 100 medical centers throughout
the United States, Europe, and South America between
1999 and 2005 remained relatively stable. Previous find-
ings from the Worcester Heart Attack Study6 suggested
declines in the frequency of stroke complicating AMI from
the middle through the late 1980s followed by an in-
crease through the late 1990s. The present study ex-
tends the 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 present study to
support the speculated hypothesis, the recently ob-
served declines in the incidence rates of acute stroke sug-
gest that contemporary management strategies for pa-
tients hospitalized with AMI may be favorably lowering
the risk of cerebrovascular complications. The de-
creased rate of stroke observed in this study population
during the past 5 years is coincident with marked de-
clines in the use of thrombolytic therapy in this patient
population, and increased use of PCI, which may re-
duce 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 pa-
tients hospitalized with AMI as the therapeutic manage-
ment of these patients continues to evolve.

RISK FACTORS FOR STROKE
COMPLICATING AMI

We identified several patient characteristics indepen-
dently associated with a greater risk of stroke, including
advanced age (�75 years), female sex, development of
atrial fibrillation during hospitalization, and a previous
MI. These findings are consistent with the results of pre-
viously published studies.2,5,6,15-17 In particular, ad-
vanced age and occurrence of atrial fibrillation have been
consistently identified as risk factors of hospital stroke
in the setting of AMI. On the other hand, there is con-
flicting published evidence regarding therapeutic regi-
mens possibly associated with the development of stroke
complicating AMI; much of this previous work has fo-
cused on the potentially adverse effects associated with
the administration of thrombolytic therapy or has been
conducted in the setting of clinical trials of prescribed
therapies.17,18 We found that undergoing a PCI was as-
sociated with a lower risk of stroke after controlling for
a variety of demographic and clinical factors. These re-
sults are consistent with findings from the Rochester Epi-
demiology Project,5 which reported a lower risk of stroke
in the setting of AMI in patients who received a PCI. A
meta-analysis2 of more than 20 published studies, how-
ever, did not identify any therapies associated with a re-
duced risk of stroke in patients hospitalized with AMI.
The present findings suggest that patients at increased
risk of a stroke can be identified in advance. Increased
surveillance, and use of targeted therapies, where indi-
cated, are warranted in these high-risk patient groups.

Table 3. Changing Trends in the Occurrence of Stroke After
Acute Myocardial Infarction (Worcester Heart Attack Study)

Study Year

Odds Ratio (95% Confidence Interval)

Model 1a Model 2b

1986/1988a 1 [Reference] 1 [Reference]
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)

aAdjusted for age, sex, comorbid conditions (history of angina, diabetes
mellitus, hypertension, heart failure, and atrial fibrillation) and acute
myocardial infarction–associated characteristics (order and type).

bAdditional adjustments for the development of hospital complications
(atrial fibrillation, heart failure, and cardiogenic shock) and the receipt of
in-hospital thrombolytic therapy and cardiac procedures (cardiac
catheterization, percutaneous coronary intervention, and coronary artery
bypass graft surgery).

Table 4. Thirty-Day CFRs After Hospital Admission
According to Stroke Status and Study Year
(Worcester Heart Attack Study)

Study Year

Stroke, No. (CFR %)
P

ValuePresent Absent

1986/1988 5 (38.5) 234 (18.2) .06
1990/1991 6 (46.2) 218 (15.0) .001
1993/1995 6 (25.0) 236 (14.0) .12
1997/1999 14 (36.8) 242 (13.4) �.001
2001/2003 7 (46.7) 155 (14.5) �.001
2005 5 (55.6) 97 (12.3) �.001

Abbreviation: CFRs, case-fatality rates.
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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 hospitaliza-
tion than those who do not experience a stroke.2,5,6,16,19

In a review of the literature, we did not find other stud-
ies that have examined changing trends in hospital death
rates in patients with AMI who developed a stroke. In
the present study, we found that the odds of dying dur-
ing hospitalization for MI in patients with an acute stroke
were higher in more recent years than in the late 1990s.
Although hospital case-fatality rates in patients with acute
coronary disease are declining,20 and the rate of stroke
complicating AMI is declining in this hospitalized co-
hort, the odds of an acute stroke being fatal are not show-
ing 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
regarding short-term mortality risk after AMI. The higher
odds of dying during hospitalization, and 30 days after
hospital admission, in patients experiencing an acute
stroke since 2000 compared with the odds in the 1990s
is especially important given recent reports of decreas-
ing mortality rates associated with stroke in a variety of
communitywide studies.21,22 Although death rates in pa-
tients who experienced a stroke did not differ according
to various demographic characteristics, clinical factors,
or comorbidities of AMI, patients who experienced an
ischemic stroke were less likely to die than were those
who developed a hemorrhagic stroke. Since stroke sub-
type has been shown to affect the risk of dying in pa-
tients with AMI,23 changes across time in the relative mag-
nitude of hemorrhagic compared with ischemic strokes
may be playing a role in the changing epidemiologic fea-
tures of stroke and associated short-term case-fatality rates.
Other contributory factors may include changes in the
natural history of stroke or may be due to the less ag-
gressive treatment of these high-risk patients. The latter
may be due, in part, to the increasing prevalence of im-
portant comorbidities 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 the population-based study design that included all
pat ients hospita l ized with AMI from a wel l -
characterized urban New England community. All cases
of possible AMI were independently validated accord-
ing to standardized criteria. Moreover, because patients’
medical history and hospital care were well character-
ized, we could control for a variety of potentially con-
founding factors in examining changing trends in the mag-
nitude and impact of stroke in patients hospitalized with
AMI. The limitations of this study include that the diag-
nosis of stroke was not always confirmed by a neurolo-
gist or by imaging studies and that we did not have in-
formation available about the severity of the acute stroke,
availability of a stroke team, or withdrawal of mechani-
cal support. In addition, because we could not deter-

mine whether in-hospital treatment approaches were pre-
scribed either before or after the acute stroke, we did not
adjust for receipt of in-hospital medications in the mul-
tivariate-adjusted regression models. We did not exam-
ine the role of other risk factors for stroke, such as ciga-
rette smoking, and information on cause-specific death
rates was not available.

COMMENT

The results of this study in residents of a large New En-
gland community suggest that the risk of stroke compli-
cating AMI has declined somewhat since the late 1990s,
but the short-term death rates of those experiencing stroke
are not showing a corresponding decrease. Understand-
ing factors associated with the risk of stroke after AMI, par-
ticularly those associated with fatal stroke, remains an im-
portant issue for the more optimal care of the increasing
number of patients at risk for serious complications of AMI.
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