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Background and Purpose—Activating emergency medical services (EMS) is the most important factor in reducing delay
times to hospital arrival for stroke patients. Determining who calls 911 for stroke would allow more efficient targeting
of public health initiatives.

Methods—The T.L.L. Temple Foundation Stroke Project is an acute stroke surveillance and intervention project in
nonurban East Texas. Prospective case ascertainment allowed chart abstraction and structured interviews for all
hospitalized stroke patients to determine if EMS was activated, and if so, by whom.

Results—Of 429 validated strokes, 38.0% activated EMS by calling 911. Logistic regression analysis comparing those who
called 911 with those who did not activate EMS found that individuals who were employed were 81% less likely to have
EMS activated (OR 0.19, 95% CI 0.04 to 0.63). Of the 163 cases in which 911 was called, the person activating EMS
was: self (patient), 4.3%; family member of significant other, 60.1%; paid caregiver, 18.4%; and coworker or other,
12.9%. Significant associations between the variables age group (P50.02), insurance status (P50.007), and living alone
(P50.05) with who called 911 was found onx2 analysis.

Conclusions—Educational efforts directed at patients themselves at risk for stroke may be of low yield. To increase the
use of time dependent acute stroke therapy, interventions may wish to concentrate on family, caregivers, and coworkers
of high-risk patients. Large employers may be good targets to increase utilization of EMS services for acute stroke.
(Stroke. 2000;31:1925-1928.)
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I ntravenous recombinant tissue plasminogen activator
(r-TPA remains the only FDA-approved therapy for reduc-

ing disability in acute ischemic stroke.1 Despite this advance-
ment in acute stroke therapy, relatively few patients are
treated with thrombolytic therapy in the United States. In
large part, this is due to the short 3-hour window for r-TPA
use. Patients’ failure to recognize stroke symptoms and
subsequent delay in presentation to the emergency depart-
ment plays a critical role in the exclusion of potential r-TPA
candidates.2

Previous studies have documented that activation of Emer-
gency Medical Services (EMS) is the single most important
factor in the rapid triage and treatment of acute stroke
patients. Individuals who activate EMS by calling 911 arrive
to the emergency department earlier and are more rapidly
evaluated.3–8 Currently, the American Heart Association
(AHA), the National Stroke Association (NSA), and the

National Institute of Neurological Disorders and Stroke
(NINDS) have initiated educational efforts targeting the
whole population at risk.9–11 Specific educational targets
identified by population-based research may help to effi-
ciently direct precious resources to where they are most
needed.

As part of a prospective stroke surveillance project, we
first sought to establish if EMS was contacted when acute
stroke occurred. We explored if any sociodemographic
variables would be predictive of EMS activation. In the
cases in which EMS was activated, we then sought to
identify which individuals actually initiated contact by
calling 911. We hypothesized that it is not the stroke
victim themselves who call 911. Given the limited re-
sources available for stroke education, a more effective
strategy might be to target family members, caregivers, or
coworkers of those at high risk for stroke.
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Subjects and Methods
The T.L.L Temple Foundation Stroke Project is a prospective acute
stroke surveillance and intervention project in nonurban East Texas.
The primary objective is to identify the target population in the
community and do better stroke education. The purposes of the
current report were (1) to determine the proportion of stroke patients
transported by EMS and compare features between those transported
by EMS and those not using 911 services and (2) among those
transported by EMS, to determine who initiated the call to 911
services.

This study is being conducted in 5 nonacademic community
hospitals in the intervention communities of Angelina, Nacogdoches,
and Shelby counties and in 5 matched, nonacademic community
hospitals in the control communities of Orange and Jefferson
counties (Table 112). These counties are geographically isolated from
tertiary care centers, making referral very unlikely. Complete case
capture for first medical contact in the setting of acute stroke is
highly probable, given the significant distance to other healthcare
centers.

Data in this study are drawn from the preintervention period of the
project and were collected during the baseline study period, from
February 1998 through October 1998. The project was approved by
the Committee for the Protection of Human Subjects at the Univer-
sity of Texas–Houston and at each of the participating hospitals.
Subject interviews were carried out only after informed consent was
obtained.

Patient data were acquired through a combination of active and
passive surveillance. To identify potential stroke patients, emergency
room and admission logs from all 10 hospitals were reviewed daily
by abstractors rigorously trained in stroke identification. A list of 29
previously validated screening terms was used to identify potential
stroke patients.13 A “Hot Pursuit” method similar to that used by the
World Health Organization Monitoring Trends and Determinants of
Cardiovascular disease (MONICA) study was then used with each
identified stroke case.14 In addition, a passive surveillance technique
using discharge International Classification of Disease, 9th Revision
(ICD-9) codes 430 to 438 was used to ensure complete case capture.
Subjects were eligible for the study if they had symptoms suggestive
of stroke and met the following inclusion criteria:$21 years of age
at time of stroke; diagnosis of stroke confirmed by a fellowship-
trained stroke neurologist; resident of one of the counties comprising
the study area.

Once a subject’s eligibility was confirmed, data collectors trained
in stroke identification reviewed the chart and completed the case
report forms. After obtaining informed consent, data collectors
conducted interviews by using a standardized, precoded question-
naire to obtain information regarding subject demographics, socio-
economic status, healthcare information, and specific questions

regarding the stroke event. If the subject could not be interviewed
because of physical limitations or death, a consenting surrogate (eg,
family member, caregiver) was interviewed. It should be emphasized
that all data collected pertained only to the acute stroke patient; no
demographic information about the individual who actually called
911 was obtained unless that person happened to be the stroke
patient. Abstractors were required to photocopy emergency room
face sheets; EMS records; admission laboratories; admission and
discharge summaries; MRI, CT scan reports, or both; nursing notes;
and death certificates (when applicable) for case validation from
source documentation. After completion of each case file, records
were transferred to the study center in Houston. Cases were reviewed
by fellowship-trained stroke neurologists and then validated as either
“stroke” or “not stroke,” based on criteria established by the Greater
Cincinnati Stroke Study and the MONICA study.15,16Data from the
case report form and interview were then entered into the T.L.L.
Temple Foundation Stroke Project Database.

Validated stroke cases were dichotomized to those that called 911
and those that did not. In cases in which EMS was not contacted, the
first contact was identified. The entire analysis was prespecified.
With the use of the statistical package SAS (SAS for Windows 6.12,
SAS Institute Inc), the data analysis comprised 2 parts: (1) Deter-
mine the number of patients for whom EMS was activated compared
with those whom 911 was not called. We determined demographic
and medical characteristics that distinguished these 2 groups through
the use of logistic regression analysis. (2) In the subgroup of patients
in which EMS was activated, we determined the relation of the caller
to the patient and examined predictors of who called 911, based on
the patient’s demographic and medical characteristics.x2 analysis
was used to assess whether there were any significant associations
between who called 911 and the following sociodemographic vari-
ables: sex, race, age group, education, income, employment status,
living alone, having healthcare insurance, having a primary care
physician, history of a previous stroke, and stroke subtype. A 1-tailed
z test for a proportion of.50% was performed to test if being called
by a family member was most likely within each particular subgroup.

Results
Between February 1, 1998, and October 13, 1998, 429
subjects with validated strokes or transient ischemic attacks
presented to one of the emergency departments or were
directly admitted to a hospital. Of the 429 validated cases,
EMS was activated in 163 (38.0%) cases, no phone call was
made in 129 (30.0%), and in'25% of cases a family
member, friend, personal physician, or insurance provider
was contacted. (Table 2).

Table 3 is a logistic regression analysis exploring potential
covariates predictive of EMS activation when comparing
patients for whom 911 was activated with those who did not
use 911 (62%). Individuals who were employed were 81%
less likely to have EMS activated (P50.01). Sex, race/
ethnicity, age, education, insurance, living alone, prior stroke,

TABLE 1. Description of Intervention and
Control Communities

Variable Intervention Control

Population 151 973 319 031

Race/ethnicity 73% NHW 64% NHW

17% AA 27% AA

9% HA 6% HA

1% Other 3% Other

911 EMS Yes Yes

Hospitals 5 5

Hospital beds 777 1069

24-h ER and CT 5 of 5 5 of 5

Neurologist on staff 4 of 5 5 of 5

From Reference 12.
NHW indicates non-Hispanic white; AA, African American; HA, Hispanic

American; ER, emergency room.

TABLE 2. Entity Contacted When Acute Stroke
Symptoms Occurred

EMS 163 (38.0%)

No call made 129 (30.0%)

Personal physician 66 (15.4%)

Family member 28 (6.5%)

Friend 3 (0.7%)

Insurance company 1 (0.2%)

Other 3 (0.7%)

Does not remember/no response 36 (8.4%)
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stroke type, and having a primary care physician did not
independently distinguish cases in which 911 was called from
those in which EMS was not activated.

Table 4 summarizes information regarding the 163 cases in
which EMS were activated. Family members were most
likely to initiate 911 calls for acute stroke followed by paid
caregivers and coworkers. Stroke victims were the least likely
to activate EMS services. This table also shows the 3
variables found onx2 analysis to have a significant associa-
tion with variations in who called 911; living alone (P50.05),
insurance status (P50.007), and age group (P50.02). Across
all subgroups, a family member was most likely to activate
911. Furtherx2 testing revealed a significant positive associ-
ation between subjects not living alone and a family member
(P50.008) and a negative association between not living
alone and a coworker (P50.01) activating EMS. A signifi-
cant association between uninsured subjects and a coworker
activating EMS was also found (P50.024). A 1-tailedz test
for a proportion.50% found that individuals not living
alone, subjects with insurance, and individuals 60 to 74 years
of age were most likely to have a family member activate
EMS.

No significant association byx2 analysis was found when
looking at sex (P50.076), race (P50.84), or education
(P50.38) and who activated EMS. A 1-tailedz test for a
proportion .50% found that men and whites were most
likely to have a family member activate EMS. No significant

association byx2 analysis with the person activating EMS
was found when looking at employment status (P50.68),
having a primary care physician (P50.49), a previous history
of stroke (P50.36), or stroke subtype (P50.19). Across all
subgroups, the 1-tailedz test for proportion of.50% found
family members most likely to call 911. Furtherx2 analysis
did find an association between stroke type (ischemic versus
intracerebral hemorrhage) and a family member calling 911
(P50.04).

Discussion
Calling 911 is critical to increasing the chance that an acute
stroke patient will present to the emergency department early
enough to be eligible for acute treatment.3–8 Although a
myriad of factors contributing to delay to emergency room
presentation have been identified, the most important has
been thought to be lack of patient knowledge regarding stroke
symptoms and how to most appropriately respond to them by
activating EMS.3,17 Studies have documented that 39% to
75% of stroke patients or the general population is unable to
name a single warning sign or symptom of stroke.4,18,19

Increasing the use of EMS likely involves more than just
improving stroke symptom knowledge but also that effective
therapy exists and the possibility of good outcome is directly
improved by calling 911.

This prospective study found that EMS was activated in
,40% of acute stroke cases. Logistic regression analysis
found employment to be the only predictive variable of
differentiating those who called 911 from the 62% that did
not. When the stroke victim was employed, EMS was 81%
less likely to be activated compared with those patients who
were not employed at the time of their stroke. This may
reflect the fact that coworkers are more likely to transport
patients in their private car. Alternatively, those who are
employed spend more time away from family members, who
are more likely to call 911 for stroke symptoms. This finding
may emphasize that large employers may be good targets to
improve the use of 911 services for stroke victims.

This study showed that only 4.3% of acute stroke patients
called 911 themselves in a representative nonurban United
States community. The study also found that a family
member was most likely to contact 911 (60.1%), followed by
a paid caregiver (18.4%), and then by a coworker or other

TABLE 3. Logistic Regression Analysis of Predictors of Calling
EMS Versus Not Calling EMS for Acute Stroke

Variable P OR 95% CI

Race/ethnicity 0.83 1.07 0.57–2.03

Sex 0.37 1.29 0.74–2.23

Age group 0.12 1.02 1.0–1.04

Education 0.16 0.69 0.41–1.16

Health insurance 0.21 0.53 0.19–1.43

Living alone 0.84 0.94 0.52–1.69

Prior stroke 0.30 1.32 0.78–2.23

Ischemic stroke 0.054 0.44 0.19–1.01

Employment 0.013 0.19 0.04–0.63

Primary care physician 0.98 1.02 0.27–4.23

TABLE 4. Activators of EMS: Comparison of Patients’ Sociodemographic Variables (Living Alone, Insurance
Status, and Age Group)

x2, P

Who called 911

All Lives Alone
0.05

Insured
0.007

Age Group
0.002

n (%)
Yes

n (%)
No

n (%)
Yes

n (%)
No

n (%)
,59
n (%)

60–74
n (%)

751
n (%)

Self 7 (4.3) 4 (11.8) 3 (2.5) 5 (3.5) 2 (18.2) 2 (10.5) 0 (0) 5 (5.7)

Family member 98 (60.1) 15 (44.1) 82 (68.9) 92 (64.8) 5 (45.5) 11 (57.9) 39 (78) 48 (55.2)

Paid caregiver 30 (18.4) 6 (17.6) 22 (18.5) 28 (19.7) 0 (0) 0 (0) 8 (16) 22 (25.3)

Coworker/other 28 (17.3) 9 (26.4) 12 (10.1) 17 (12.0) 4 (36.3) 6 (31.6) 3 (6.0) 12 (13.8)

P * 0.0007 0.75 0.00002 0.0002 0.62 0.25 0.00004 0.17

*One-tailed z test for family member significantly .50% proportion.
x2 test of the association of these variables with significant variation in who called 911.
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(12.9%). These data suggest that stroke patients are the least
likely to call 911. On the basis of these findings, we suggest
that educational programs should target those who are more
likely to call 911, namely family members, paid caregivers, or
coworkers of persons at risk for stroke. The alternative
argument is that those at risk of stroke are appropriate targets,
particularly since no call is made to any source in 30% of
cases (Table 1). We believe this is less likely because
physical limitations such as hemiparesis, aphasia, and agnosia
may be the explanations for the low 911 activation by stroke
patients. This will need confirmation in another study.

Interestingly, individuals with prior strokes were not more
likely to activate the 911 system. These results are not
surprising, given the previous work by Samsa et al,20 in which
,50% of patients with prior stroke were aware of their
increased risk of stroke. In a previous study in Houston,
Texas, acute stroke victims with a history of stroke were
slower to arrive to the emergency room.3 These findings
argue that knowledge of stroke symptoms alone is insuffi-
cient to change patient behavior. The population needs to
know that getting to the hospital early will yield benefit.
Patients with a previous stroke may think they have no
incentive to get to the hospital quickly because no specific
therapy was available when they had their first stroke.

Previous studies have identified sex and insurance status as
critical factors in determining access to acute stroke care.3–5

In the current study, we found no significant association
between these variables and activation of EMS. However, in
those cases in which EMS was activated, men and whites
were most likely to have a family member activate EMS. The
sex differences may reflect the fact that women are more
likely to be care providers rather than care recipients or may
reflect the fact that women live longer and may be more likely
to reside alone.

Since the study community is nonurban, caution must be
used to extrapolate this data to urban populations. This data
may be more relevant to the 25% of US residents that reside
in nonurban areas.21 The majority of acute stroke research
occurs in populations residing around large tertiary-care
urban centers. Additional research is needed to determine the
barriers to stroke therapy implementation for the more than
60 million nonurban residents in the United States in addition
to those in other countries.

Acknowledgment
This study was supported by a grant from the T.L.L.
Temple Foundation.

References
1. National Institute of Neurological Disorders, and Stroke rt-PA Stroke

Study Group. Tissue plasminogen activator for acute ischemic stroke.
N Engl J Med. 1995;333:1581–1587.

2. Smith MA, Doliszny KM, Shahar E, McGovern PG, Arnett DK, Luepker
RV. Delayed hospital arrival for acute stroke: the Minnesota stroke
survey.Ann Intern Med. 1998;129:190–196.

3. Menon SC, Pandey DK, Morgenstern LB. Critical factors determining
access to acute stroke care.Neurology. 1998;51:427–432.

4. Williams LS, Bruno A, Rouch D, Marriott DJ. Stroke patients’
knowledge of stroke influence on time to presentation.Stroke. 1997;28:
912–915.

5. Morris DL, Rosamond WD, Hinn AR, Gorton RA. Time delays in
accessing stroke care in the emergency department.Acad Emerg Med.
1999;6:218–223.

6. Kothari R, Jauch E, Broderick J, Brott T, Sauerbeck L, Khoury J, Liu T.
Acute stroke: delays to presentation and emergency department eval-
uation.Ann Emerg Med. 1999;33:3–8.

7. Rosamond WD, Gorton RA, Hinn AR, Hohenhaus SM, Morris DL. Rapid
response to stroke symptoms: the delay in accessing stroke healthcare
(DASH) study.Acad Emerg Med. 1998;5:45–51.

8. Bratina P, Greenberg L, Pasteur W, Grotta JC. Current emergency
department management of stroke in Houston, Texas.Stroke. 1995;26:
409–414.

9. American Stroke Association.Stroke is a Medical Emergency Call 911.
Available at: http://www.strokeassociation.org/. Accessed January 2000.

10. National Stroke Association.What Is a Stroke/Brain Attack.Available at
http://www.stroke.org. NS802.0WhatIsStroke.html. Accessed January
2000.

11. National Institute of Neurological Disorders, and Stroke.Brain Attack.
Available at: http://www.ninds.nih.gov/patients/Disorders/STROKE/
strokews.html. Accessed January 2000.

12. TDH Population Projections, 1.0 Scenario, Texas State Data Center.
Texas Population Estimates and Projections Programs.Texas A&M
University, 1998. Available at: http://www.tdh.state.tx.us/dpa/popdata/
menup.html. Accessed January 2000.

13. Morgenstern LB, Wein TH, Smith MA, Moye LA, Pandey DK, Labarthe
DR. Comparison of stroke hospitalization rates among Mexican
Americans and non Hispanic whites.Neurology.2000;54:2000–2002.

14. Tuomilehto J, Sarti C, Narva E, Salmi K, Juhani S, Kaarsalo E, Salomaa
V, Torppa J. The FINMONICA stroke register: community based stroke
registration and analysis of stroke incidence in Finland, 1983–1985.Am J
Epidemiol. 1992;135:1259–1270.

15. Broderick J, Brott T, Kothari R, Miller R, Khoury J, Pancioli A, Gebel J,
Mills D, Minneci L, Shukla R. The greater Cincinnati, Northern Kentucky
stroke study: preliminary first-ever and total incidence rates of stroke
among blacks.Stroke. 1998;29:415–442.

16. Asplund K, Tuomilheto J, Stegmayr B, Wester P, Tunstall-Pedoe H.
Diagnostic criteria and quality control of the registration of stroke events
in the MONICA project.Acta Med Scand.1988;728:26–39.

17. Kongable GL, and the Nurse Coordinators of the National Institute of
Neurological Disorders and Stroke (NINDS) t-PA Stroke Study Group.
Code stroke: using t-PA to prevent ischemic brain injury.Am J Nurs.
1997;97:15BB–16HH.

18. Kothari R, Sauerbeck L, Jauch E, Broderick J, Brott T, Khoury J, Liu T.
Patient’s awareness of stroke signs, symptoms, and risk factors.Stroke.
1997;28:1871–1875.

19. Pancioli A, Broderick J, Kothari R, Brott T, Tuchfarber A, Miller R,
Shoury J, Jauch E. Public perception of stroke warning signs and
knowledge of potential risk factors.JAMA. 1998;279:1288–1292.

20. Samsa GP, Cohen SJ, Goldstein LB, Bonito AJ, Duncan PW, Enarson C,
DeFriese GH, Horner RD, Matchar DB. Knowledge of risk among
patients at increased risk for stroke.Stroke. 1998;28:916–921.

21. United States Bureau of the Census.Urban and Rural Population.
Available at: http://www.census.gov/population/censusdata/
urpop0090.txt Accessed April, 2000.

1928 Stroke August 2000

D
ow

nloaded from
 http://ahajournals.org by on A

pril 18, 2022


