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INCREASING TRENDS IN PRE-TRANSPORT STROKE DEATHS—UNITED STATES,
1990–1998

Objective: We examined national trends in
places where stroke deaths occurred.

Methods: National vital statistics data (1990–
1998) for stroke death (ICD-9 codes 430–438)
were analyzed for place of death by selected
socio-demographic characteristics and stroke
subtype.

Results: Half of all stroke deaths in 1998 oc-
curred in-hospital, 46.1% occurred pre-trans-
port, 0.6% were dead on arrival, and 3.3% oc-
curred in the emergency department. Pre-
transport deaths accounted for 55.0% of ische-
mic strokes, 12.8% of intracerebral strokes,
and 12.9% of subarachnoid hemorrhagic
strokes. The proportions of stroke deaths oc-
curring pre-transport increased from 1990
through 1998 by 22.9% for all strokes, by
25.3% for ischemic, and by 24.3% for hem-
orrhagic stroke deaths.

Conclusions: Almost half of stroke deaths oc-
cur prior to hospital admission. Research must
identify factors that promote more timely ac-
cess to effective medical care. Further efforts
are needed to increase public awareness about
stroke symptoms in order to reduce both de-
lays in seeking treatment, and untimely deaths
from stroke. (Ethn Dis. 2003;13[suppl2]:S2-
131–S2-137)
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INTRODUCTION

Stroke is the third leading cause of
death in the United States,1 even though
the rate of stroke deaths has been de-
clining since the beginning of the cen-
tury, with a decrease of 70% since
1950.2 During the past decade, consid-
erable advances have been made in di-
agnostic technology, treatment to pre-
vent stroke in high-risk persons, and
recommendations for the diagnosis and
treatment of acute ischemic stroke.3–10

As a result of improvements in diagnosis
and treatment, hospital case fatality (in-
hospital deaths) has declined during the
last decade for stroke patients.11

While persons who reach a hospital
may have improved outcomes, there are
few statistics about stroke deaths that
occur prior to admission. We recently
reported that more than half of all
stroke deaths in 1999 occurred either
pre-transport, during transport, or in
the emergency department (ED).12 In
the present study, we examined the dis-
tribution of place of death for stroke
and stroke subtypes to determine 1990–
1998 national trends in the proportions
of stroke deaths occurring pre-transport,
in the ED, on arrival (DOA) at the ED,
or in-hospital. We have observed con-
siderable gender and racial/ethnic dis-
parities in mortality for stroke and
stroke subtypes,13–15 and since the fig-
ures for in-hospital, nursing home, and
at-home stroke deaths vary by age and
race/ethnicity,16 we also examined place
of stroke death in 1998 for groups de-
fined by sex, age, race/ethnicity, and
stroke subtype.

METHODS

We analyzed US vital statistics mor-
tality data compiled by the National
Center for Health Statistics (NCHS) at
the Centers for Disease Control and
Prevention (CDC) for 1990–1998.
Medical examiners, coroners, and prac-
ticing physicians report cause of death
on death certificates. Demographic in-
formation, such as sex, race/ethnicity,
age, and place of death, is reported on
death certificates by funeral directors,
based either on observation or on infor-
mation given to them, usually by family
members. Death certificates are pro-
cessed in state vital statistics offices and
sent to the NCHS at CDC for consol-
idation into a detailed national mortal-
ity database.1

Stroke, as the underlying cause of
death, was classified according to the In-
ternational Classification of Diseases,
Ninth Revision (ICD-9) as codes 430–
434 and 436–438.17 Deaths attributed
to transient ischemic attack (ICD-9,
435) were excluded. For our report, we
categorized stroke subtypes as subarach-
noid hemorrhagic stroke (ICD-9, 430);
intracerebral hemorrhagic stroke (ICD-
9, 431–432); and ischemic stroke (ICD-
9, 433–434, 436–438).14,15 Information
on how the stroke subtype categories
were determined for the death certificate
(ie, based upon clinical assessment, neu-
ro-imaging, or autopsy) was not avail-
able. The data for 1999 were not in-
cluded, due to revisions in coding of the
ICD. We defined 4 categories for place
of death: 1) pre-transport: stroke death
occurring at a residence, nursing home,
or extended care facility; 2) DOA: death
occurring before arrival at a hospital
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. . . more than half of all

stroke deaths in 1999

occurred either pre-transport,

during transport, or in the

emergency department

(ED).12

Table 1. Distribution of place of death among stroke decedents, by selected characteristics–United States, 1998

Characteristic

Total Stroke
Deaths*

N

Place of Stroke Death (%)

Pre-Transport
Dead on
Arrival

Emergency
Department In-Hospital Unknown

Total 158,042 46.1 0.6 3.3 49.5 0.5
Sex

Men
Women

61,000
97,042

39.1
50.5

0.6
0.6

3.6
3.1

56.2
45.3

0.5
0.5

Age group (years)
0–24

25–34
35–44
45–54

612
0–24
2,648
5,702

7.4
10.5
12.5
14.1

1.5
1.6
1.2
1.0

7.2
9.4
8.5
7.1

83.3
77.7
77.0
77.1

0.6
0.7
0.7
0.7

55–64
65–74
75–84
$85

9,642
23,871
54,300
60,589

18.3
29.1
44.8
63.7

0.9
0.6
0.5
0.5

4.8
4.1
3.2
2.1

75.2
65.6
50.9
33.4

0.8
0.6
0.5
0.3

Race/ethnicity†
White
Black
American Indian/Alaska Native
Asian/Pacific Islander
Hispanic

131,032
18,112

490
2,823
5,580

49.6
30.1
35.1
28.1
28.1

0.5
1.2
0.8
0.4
0.2

2.8
6.1
1.8
4.2
4.0

46.6
61.7
62.2
66.4
67.3

0.4
0.9
0.0
1.0
0.4

Stroke subtypes‡
Ischemic stroke
Intracerebral hemorrhage
Subarachnoid hemorrhage

124,954
26,230
6,858

55.0
12.8
12.9

0.7
0.3
0.8

2.7
4.9
6.9

41.2
81.2
78.6

0.4
0.8
0.8

* Total stroke deaths were defined as ICD-9 code 430-434 or 436-438.
† All races (White, Black, American Indian/Alaskan Native, Asian/Pacific Islander) are non-Hispanic.
‡ Stroke subtype deaths were categorized using ICD-9 codes: ischemic stroke (433–434, 436–438), intracerebral hemorrhagic stroke (431–432), subarachnoid hemorrhagic

stroke (430).

ED; 3) ED: death occurring in the ED
of a hospital before full admission; and
4) in-hospital: death occurring after ad-
mission in a hospital. Since the times of
onset of symptoms and the times of
death were not available through the
mortality data set, we were not able to
estimate treatment delays.

Since 1990, information on both
race and Hispanic origin has been pro-

vided on all death certificates. The Of-
fice of Management and Budget guide-
lines for race and ethnicity categories
suggest that these terms refer to social,
cultural, and ancestral characteristics,
rather than to biologic or genetic char-
acteristics.18 We defined 5 mutually ex-
clusive groups for race and ethnicity:
White, Black (African American),
American Indian and Alaska Native,
Asian and Pacific Islander (all non-His-
panic), and Hispanic.

Analyses were performed using SAS
statistical software (release 8.2, SAS In-
stitute Inc, Cary, NC). We assessed the
distribution of the place of death for
stroke decedents in 1998 for groups de-
fined by selected socio-demographic
characteristics and stroke subtype, also
determining the trends from 1990 to
1998 in the distribution of place of
death. Relative change (%) in the pro-
portion of stroke death estimates by

place of death was calculated as ([1998
estimate 2 1990 estimate] 4 1990 es-
timate 3 100).

RESULTS

In 1998, 158,042 US residents died
from stroke; 61% of these decedents
were women and 88% were adults aged
$65 years (Table 1). The prevalence of
stroke deaths increased as age increased.
Half of all stroke deaths in 1998 oc-
curred in-hospital, and 46.1% occurred
pre-transport; the remainder occurred in
the ED, or were classified as DOA, or
unknown. The proportion of pre-trans-
port deaths among all stroke deaths that
year was higher among women than
men. The proportion of pre-transport
stroke deaths increased among succes-
sive age groups; almost two thirds of
stroke decedents aged 85 years and older
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Table 2. Distribution of place of death among ischemic stroke* decedents by selected characteristics–United States, 1998

Characteristic

Ischemic
Stroke Deaths

N

Place of Stroke Death (%)

Pre-Transport
Dead on
Arrival

Emergency
Department In-Hospital Unknown

Total 124,954 55.0 0.7 2.7 41.2 0.4
Sex

Men
Women

46,593
78,361

47.6
59.4

0.7
0.7

2.9
2.6

48.3
37.0

0.4
0.4

Age group (years)
0–24

25–34
35–44
45–54

378
159
647

2,100

6.6
10.7
15.8
19.3

0.5
3.1
1.5
1.5

4.5
6.9
7.6
7.0

87.8
78.6
74.3
71.4

0.5
0.6
0.8
0.8

55–64
65–74
75–84
$85

5,368
17,046
44,165
55,089

26.5
37.3
52.0
67.9

1.1
0.8
0.6
0.6

4.8
3.7
2.8
1.8

66.8
57.7
44.1
29.4

0.8
0.6
0.4
0.3

Race/ethnicity†
White
Black
American Indian/Alaska Native
Asian/Pacific Islander

105,726
13,469

363
1,719

58.1
37.5
43.8
40.9

0.6
1.3
0.3
0.4

2.3
6.0
2.2
3.3

38.7
54.4
53.7
54.3

0.3
0.8
0.0
1.0

* Ischemic stroke deaths were defined as ICD-9 codes 433–434 or 436–438.
† All races (White, Black, American Indian/Alaskan Native, Asian/Pacific Islander) are non-Hispanic.

died before transport to a hospital. The
proportion of DOA, ED, and in-hos-
pital stroke deaths decreased among suc-
cessive age groups; for example, three
fourths or more of decedents younger
than 65 years of age died in-hospital.
Within racial/ethnic groups, the highest
proportion of stroke deaths occurring
pre-transport was observed among
Whites. Of all stroke deaths in 1998,
the majority were due to ischemic
stroke, with fewer than 20% being
caused by intracerebral hemorrhage, and
fewer than 5% being due to subarach-
noid hemorrhage. Most ischemic stroke
deaths occurred pre-transport, while
more than 75% of intracerebral and
subarachnoid hemorrhagic stroke deaths
occurred in-hospital.

During 1998, 55% of ischemic
stroke deaths occurred pre-transport,
41% occurred in-hospital, with the re-
mainder occurring in the ED, or being
classified as DOA, or unknown (Table
2). The proportion of pre-transport
deaths was higher for women than men
and increased among successive age
groups. Among racial/ethnic groups,
Whites had the highest proportion of

ischemic stroke death occurring pre-
transport, and the lowest proportion oc-
curring in-hospital.

For all hemorrhagic (intracerebral
and subarachnoid) stroke deaths, 81%
occurred in-hospital, 13% occurred pre-
transport, with the remainder occurring
in the ED, or being classified as DOA,
or unknown (Table 3). Compared to
men, women suffered a slightly greater
proportion of hemorrhagic stroke deaths
occurring pre-transport; persons aged
$85 years represented the highest pro-
portion. Compared to adults both older
and younger, adults aged 55–64 years,
and 65–74 years, had lower proportions
of hemorrhagic stroke death occurring
pre-transport, and higher proportions
occurring in-hospital. The proportion
of deaths occurring in the ED, or being
classified as DOA, however, decreased as
age increased. Whites had the highest
proportion of pre-transport hemorrhag-
ic stroke deaths.

The proportion of pre-transport
stroke deaths, overall, increased by
22.9% from 1990 through 1998, with
pre-transport ischemic stroke deaths in-
creasing by 25.3% (Table 4). The pro-

portion of these stroke deaths (overall or
ischemic only) reported as DOA or in-
hospital decreased between 1990 and
1998. In contrast, the proportion of
pre-transport hemorrhagic stroke deaths
increased by 24.3% during that period,
the proportion classified as DOA de-
creased, and the proportion occurring
in-hospital decreased through 1995,
then rose again for the remainder of the
period.

The proportion of ischemic stroke
deaths occurring pre-transport between
1990 and 1998 differed by age group
(Figure 1), increasing 28.8% for ages
,65 years; 37.1% for ages 65–74 years;
25.3% for ages 75–84 years; and 16.3%
for ages $85 years. In contrast, the pro-
portions of hemorrhagic stroke deaths
occurring pre-transport remained rela-
tively consistent for all age groups be-
tween 1990 and 1998 (data not shown).
The relative change in the proportion of
pre-transport ischemic stroke deaths dif-
fered by sex-age groups, and race-age
groups, for Whites and Blacks only;
numbers were too small to estimate rel-
ative change among American Indians/
Alaska Natives. These findings did not
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Table 3. Distribution of place of death among hemorrhagic stroke* decedents, by selected characteristics–United States, 1998

Characteristic

Hemorrhagic
Stroke Deaths

N

Place of Stroke Death (%)

Pre-Transport
Dead on
Arrival

Emergency
Department In-Hospital Unknown

All 33,088 12.8 0.4 5.4 80.7 0.8
Sex

Men
Women

14,407
18,681

11.6
13.7

0.4
0.3

5.6
5.2

81.7
80.0

0.7
0.8

Age group (years)
0–24

25–34
35–44
45–54

234
510

2,001
3,602

8.6
10.4
11.4
11.2

3.0
1.2
1.1
0.7

11.5
10.2
8.8
7.1

76.1
77.4
77.9
80.4

0.8
0.8
0.7
0.6

55–64
65–74
75–84
$85

4,274
6,825

10,135
5,500

8.0
8.8

13.6
22.0

0.7
0.2
0.2
0.1

4.8
4.9
4.9
4.2

85.7
85.4
80.6
73.1

0.8
0.8
0.8
0.6

Race/ethnicity†
White
Black
American Indian/Alaska Native
Asian/Pacific Islander
Hispanic

25,306
4,643

127
1,104
1,904

14.0
8.6

10.2
8.1
9.7

0.3
0.9
2.4
0.4
0.1

5.1
6.5
0.8
5.6
5.7

79.8
83.0
86.6
85.1
84.0

0.8
1.1
0.0
0.8
0.5

* Hemorrhagic stroke deaths were defined as ICD-9 codes 430–432.
† All races (White, Black, American Indian/Alaskan Native, Asian/Pacific Islander) are non-Hispanic.

change after excluding undefined ische-
mic stroke. In all age groups, the relative
change since 1990 was greater for men
than women (Table 5). For age groups
,age 85 years, the relative change was
about the same for Whites and Blacks.
At age $85 years, however, the change
increased more markedly among Blacks,
compared to Whites.

DISCUSSION

Providing prompt diagnosis and ap-
propriate treatment for stroke remains a
major challenge for emergency medi-
cine, neurology, and public health. We
previously reported that almost 48% of
stroke deaths in 1999 occurred prior to
transport to a hospital.12 Similarly, a ret-
rospective cohort analysis using the Na-
tional Mortality Follow-back Survey
found that approximately 50% of all
stroke deaths in 1993 occurred prior to
transport to a hospital.19 Our current
study is the first to report a steady in-
crease in the proportion of pre-transport
stroke deaths from 1990 to 1998, with

a concurrent decrease in the proportion
occurring in-hospital. Clearly, as the
proportion of stroke deaths occurring
in-hospital decreases, the proportion of
deaths occurring somewhere else must
increase. Therefore, while, the increase
in pre-transport deaths is not necessarily
a cause for alarm, it represents a situa-
tion to which we can now turn our at-
tention because in-hospital stroke deaths
are under better control. Improvements
in treatment for ischemic stroke in the
ED and in-hospital are most likely as-
sociated with the trend in decreasing
proportions of in-hospital stroke deaths.
Differences in pre-transport deaths may
reflect differences in stroke severity, lack
of recognition of the signs and symp-
toms of acute stroke, access to and time-
liness of emergency services, and dis-
tance to emergency services. Differences
may also be partly explained by nursing
homes and extended care facilities fol-
lowing do-not-resuscitate orders, espe-
cially for older persons disabled by the
sequelae of previous strokes, or by other
chronic disease. Our report cannot dis-
tinguish between the decedent’s wishes

to avoid or request extraordinary mea-
sures to stay alive. The trend in the pro-
portion of pre-transport stroke deaths
probably also reflects the aging of the
US population and the later onset of fa-
tal stroke among the oldest age group
($85 years), who experience 64% of all
fatal pre-transport strokes.

A higher proportion (55%) of pre-
transport deaths occurred among dece-
dents with ischemic stroke, compared to
those with hemorrhagic stroke (13%),
which means that available therapies for
ischemic stroke often cannot be initiat-
ed. The success of thrombolytic therapy
for acute ischemic stroke depends on
the early recognition of symptoms, and
on timely arrival and diagnostic evalua-
tion in the ED.20 In this light, the Na-
tional Institute of Neurological Disor-
ders and Stroke has recommended
changes in emergency medical services
(EMS) policies, such as improving EMS
training, improving response priority for
possible stroke calls, and promptly eval-
uating patients as candidates for throm-
bolytic therapy for acute ischemic
stroke.20–24
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Table 4. Trends in place of stroke deaths, overall and by stroke subtype–United States, 1990–1998

Characteristic

Total Stroke
Deaths

N

Place of Stroke Death (%)

Pre-Transport
Dead on
Arrival

Emergency
Department In-Hospital Unknown

All stroke deaths
1990
1991
1992
1993

143,752
143,140
143,780
152,939

37.5
38.2
39.6
41.9

1.3
1.3
1.1
1.0

3.0
3.0
3.2
3.2

56.1
55.6
54.1
52.0

2.0
1.9
1.9
1.9

1994
1995
1996
1997
1998

153,103
157,600
159,547
159,392
158,042

43.2
44.6
45.2
45.9
46.1

1.0
1.0
0.8
0.7
0.6

3.2
3.2
3.2
3.3
3.3

50.8
49.2
48.9
49.7
49.5

1.8
1.9
1.9
0.5
0.5

Ischemic stroke*
1990
1991
1992
1993

116,362
115,677
115,428
121,644

43.9
44.8
46.6
49.0

1.4
1.4
1.2
1.2

2.7
2.7
2.8
2.8

49.9
49.2
47.5
45.1

2.1
1.9
1.9
1.9

1994
1995
1996
1997
1998

124,277
127,983
129,083
126,592
124,954

50.5
52.1
52.9
54.5
55.0

1.1
1.1
0.9
0.8
0.7

2.7
2.7
2.7
2.7
2.7

43.9
42.1
41.5
41.7
41.2

1.8
1.9
1.9
0.4
0.4

Hemorrhagic stroke†
1990
1991
1992
1993

27,390
27,463
28,021
28,136

10.3
10.5
10.8
11.1

1.0
0.9
0.8
0.6

4.6
4.5
5.0
5.1

82.3
82.3
81.5
81.5

1.8
1.8
1.9
1.7

1994
1995
1996
1997

28,662
29,167
30,464
32,800

11.7
12.4
12.5
12.6

0.6
0.6
0.5
0.5

5.2
5.4
5.1
5.4

80.8
79.9
80.0
80.6

1.8
1.7
1.8
0.9

* Ischemic stroke deaths (ICD-9 codes 430–434 or 436–438).
† Hemorrhagic stroke deaths include subarachnoid hemorrhagic stroke (ICD-9 code 430) and intracerebral hemorrhagic stroke (ICD-9 code 431–432).

Fig 1. The proportion of ischemic stroke deaths occurring pre-transport between
1990 and 1998, by age group

Timing of patient presentation with
acute stroke may be an important de-
terminant of access to care, or delay in
treatment, as the time between stroke
occurrence and treatment could be a de-
ciding factor in outcome, regardless of
stroke subtype.25–28 One of the main
reasons that few acute stroke patients
present to the hospital in time to receive
effective treatment may be that most of
the public remains uninformed about
stroke; therefore, many victims do not
realize they are experiencing a stroke.29,30

Indeed, patients who accurately attri-
bute their symptoms to stroke have
shorter delay times.31 Educating the
public about signs and symptoms of
stroke, and the importance of calling for
emergency transport, can help promote
prompt and effective treatment for acute
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Table 5. Relative percent change from 1990 through 1998 in the proportion of pre-
transport ischemic stroke deaths, by sex, race/ethnicity, and age–United States

Age
Groups
(years)

Total
(%)

Sex (%)

Men Women

Race/Ethnicity (%)*

Whites Blacks AIANs APIs Hispanics

0–64
65–74
75–84
$85

28.8
37.1
25.3
16.3

33.7
42.1
28.3
19.6

22.9
32.0
23.5
15.1

31.4
38.9
25.5
16.5

30.3
29.8
26.8
21.0

—†
—†
51.1
63.7

17.4
39.6
30.5

26.7

13.8
44.9
18.7
14.6

* All races (White, Black, American Indian/Alaskan Native, Asian/Pacific Islander) are non-Hispanic.
† ,20 ischemic stroke deaths occurred pre-transport in 1990 thus relative percent change was not calculated.

One of the main reasons that

few acute stroke patients

present to the hospital in

time to receive effective

treatment may be that most

of the public remains

uninformed about stroke;

therefore, many victims do

not realize they are

experiencing a stroke.29,30

strokes. One study demonstrated that
less time elapsed between onset of stroke
symptoms and presentation for treat-
ment after launching an intense cam-
paign to educate the public and health
professionals about the importance of
early treatment of stroke; the proportion
of patients with cerebral infarction who
presented to an ED within 24 hours of
symptom onset increased from ,40%
to .85%.32 Although, women are more
likely than men to recognize at least one
stroke warning sign,33 the current study
found that women experience a greater
proportion of pre-transport stroke
deaths. Among acute stroke victims,
women also have increased delay times
for arrival at an ED,25 and undergo few-
er carotid endarterectomies and angio-
grams than men.34,35 Other studies have
reported no such gender differential in
delay time, or in the time between pre-
sentation and initial examinations.36,37

Our results demonstrate that in the
United States, while Whites experience
a greater proportion of pre-transport
stroke deaths than do Blacks, Blacks
have a higher rate of stroke mortality.13–15

An earlier report using the National
Mortality Follow-back Survey found no
differences between Whites, Blacks, and
Mexican Americans, in the proportion
of pre-transport deaths.19 Almost 25%
of stroke deaths among persons ,65
years occurred pre-transport or in the
ED, or were classified as DOA. These
younger and middle-aged adults may
dismiss stroke as a problem of the el-
derly, therefore delaying their responses

to symptoms, and reducing their chanc-
es of receiving life-saving treatment.

Surveillance reports using death cer-
tificate data have several limitations.
First, the cause of death is not always
validated by a medical record or autopsy
verification. The reliability and accuracy
of reported cause of death depend on
the accuracy of both the diagnosis, and
the death certificate, which is completed
by either a physician, medical examiner,
or coroner. A second limitation is the
possible inaccuracy of the classification
of stroke subtypes, as reported on the
death certificate by ICD-9 codes. Dur-
ing the 1970s and 1980s, the classifi-
cation of stroke subtypes was not con-
sidered to be very accurate.38 Since the
advent of widespread use of computer-
ized tomography, however, a death cer-
tificate diagnosis of intracranial hemor-
rhage vs non-hemorrhagic stroke ap-
pears to be sufficiently accurate for use
in epidemiologic studies.39 In a previous
report, we found no racial/ethnic differ-
ences in ICD-9 classifications within the
stroke subtypes for stroke deaths in
1995–1998.14 A third potential limita-
tion is that the validity of place of death
as reported on the death certificate has
not been investigated. Wein et al sug-
gested that issues of severity of stroke at
presentation, access to care, accultura-
tion, social support, and the shortcom-
ings of ICD-9 codes, may affect the re-
porting of place of death on Texas death
certificates.16 A final limitation is that
under-reporting of American Indian/
Alaska Native and Asian/Pacific Islander

races, or of Hispanic ethnicity, on death
certificates may lead to underestimates
of stroke deaths in these groups, and
overestimates among White and Blacks.

CONCLUSIONS

Our findings of a substantial and in-
creasing proportion of pre-transport
stroke deaths have significant clinical
and public health implications. The
CDC, other federal health agencies, na-
tional partners, and state health depart-
ments are committed to reducing stroke
disability and mortality. Collaborative
approaches are needed at each level of
the chain of survival. Programs designed
to increase the awareness of stroke signs
and symptoms, and that emphasize the
progression from awareness to action,
are crucial. Early recognition of stroke
signs and symptoms, early activation of
EMS, increased availability of EMS, and
improved response times, are likely to
result in early transportation of stroke
victims to appropriate care facilities,
thereby leading to improved outcomes,
and a reduction in pre-transport deaths.
Continuing to place research emphasis
on the social, environmental, regional,
and geographic determinants may shed
more light on factors affecting pre-trans-
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port stroke deaths, and may provide in-
formation crucial to tailoring primary
and secondary efforts to the communi-
ties in need. Improved surveillance of
stroke and stroke deaths could identify
clinical and demographic characteristics
that predict such deaths. These findings
may help focus education for profes-
sionals and the general public, and may
serve as a catalyst for developing media
messages on the prevention of stroke
deaths, especially potentially avoidable
deaths occurring pre-transport.
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