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early treatment after a heart attack or a stroke is critical to 
lowering the risk of disability and death.  The survival benefit 
is greatest when thrombolytic agents are administered within 
one to three hours after symptom onset.1,2 

Median delay time from symptom onset to hospital arrival 
in U.S. studies ranges from 1.5 to 6.0 hours.3 Treatment-seeking 
delays include the time intervals 1) from symptom recognition 
to the decision to seek medical care; 2) from the decision to seek 
medical care to first contact with the healthcare system; and 
3) from first contact with the healthcare system to treatment.3 
Once patients arrive in a hospital for care, the delay in getting 
treatment is small. The longest delay continues to be the time 
from symptom recognition to the decision to get medical at-
tention.3 Thus, assessing the public’s knowledge of heart attack 
and stroke warning signs and symptoms is an important first step 
for designing interventions that may decrease time to treatment 
and improve patient outcomes. 4, 5, 6, 7

In 2009, the Rhode Island Department of Health 
(HEALTH) included a module on awareness of heart attack and 
stroke warning signs and symptoms as part of the Behavioral Risk 
Factor Surveillance System (BRFSS) survey, followed by two 
public awareness campaigns.8 This study reports baseline findings 
from the BRFSS survey. It also presents findings on length of stay 
and associated costs when myocardial infarction or stroke was the 
primary reason for a hospital discharge in 2008 and 2009. Rhode 
Island’s Hospital Discharge Data will be analyzed again in 2012 
after the two public awareness campaigns have ended.

METhods
The BRFSS is a random-digit-dial telephone survey of adults 

age 18 years or older. The Centers for Disease Control and 
Prevention (CDC) provides national oversight to participating 
states. This report uses information from the 2,580 respondents 
age 40 and older who received the 2009 Rhode Island BRFSS 
module on heart attack and stroke signs and symptoms.

Respondents were asked to identify the major warning 
signs and symptoms of a heart attack and stroke in a series of 
close-ended questions that included two incorrect signs (sudden 
trouble seeing in one or both eyes for heart attacks and chest 
pain for strokes). Response options for all questions were “yes,” 
“no,” and “don’t know/not sure.” 

We computed one heart attack and one stroke knowledge 
score for each respondent. Respondents received 1 point for each 
correct answer, with an additional point if they would call 9-1-1 
as their first action if they thought someone was having a heart 
attack or stroke. Other options included taking the person to 
a hospital, advising the person to call a doctor, calling a spouse 

or family member, or doing something else. Each score ranged 
from 0 to 6. Data were weighted to the 2009 state population es-
timates. Statistically significant differences between groups were 
determined by non-overlapping 95% confidence intervals.

Data on inpatient admissions came from the 2008-2009 
Rhode Island Hospital Discharge Data files. Our analyses fo-
cused on admissions to one of 11 acute care general hospitals 
where acute myocardial infarction (ICD-9-CM 410) or a stroke 
(ICD-9-CM 430-438) was listed as the principal diagnosis for 
persons age 40 and older. We calculated length of stay and costs 
separately for non-Hispanic whites, non-Hispanic blacks, and 
Hispanics. Because hospital charges do not represent the cost 
of an inpatient admission, the charges were multiplied by a cost 
factor ratio specific to each hospital. The unit of analysis was 
the admission, not the individual patient. We used SAS software 
version 9 for all analyses.

fiNdiNGs
In 2009, nearly all Rhode Island adults age 40 and older 

(96.4%) knew that chest pain or discomfort was a heart attack 
warning sign. Only 38.6% of respondents knew all five warning 
signs and symptoms. The average score for correctly recognizing 
all five heart attack warning signs and the importance of first 
calling 9-1-1 was 4.8 with a range of 0 to 6 (Table 1).

The two most commonly recognized stroke warning signs 
were sudden numbness or weakness of the face, arm, or leg 
(98.2%) and sudden confusion, trouble speaking, or under-
standing (97.2%). Awareness of all five signs and symptoms was 
low (44.5%). The average score for correctly recognizing that 
someone might be having a stroke and the importance of first 
calling 9-1-1 was 4.9 with a range of 0 to 6 (Table 1).

Non-Hispanic whites generally had a higher awareness of 
individual heart attack or stroke warning signs and symptoms 
than racial/ethnic minorities. Twenty-five percent of racial/
ethnic minorities and 40.1% of non-Hispanic whites correctly 
identified all five heart attack warning signs and symptoms. 
In addition, 32.5% of racial/ethnic minorities and 45.8% of 
non-Hispanic whites were aware of all five major stroke signs. 
However, the minority groups had wide (and thus less precise) 
95% confidence intervals due to small sample sizes (Table 1). 

Among patients age 40 and older, non-Hispanic whites 
had a significantly longer average length of stay for myocardial 
infarction than Hispanics. Non-Hispanic blacks and Hispanics 
had longer lengths of stay and higher costs, on average, for stroke 
than non-Hispanics whites, although the smaller sample sizes 
for Hispanic and, non-Hispanic black patients resulted in larger 
standard errors and wider confidence intervals (Table 2). 
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CoNCLUsioN
The disparities observed in this 

report suggest that Rhode Island should 
improve public awareness of heart 
attack and stroke warning signs and 
symptoms, especially among adults 
least likely to recognize them. Our 
findings add to the growing body of 
knowledge that improved awareness 
is particularly critical for racial/ethnic 
minority populations.4-7, 9,10,11,12,13,14, 

15,16,17,18

The disparities observed in this 
report by race/ethnicity, however, likely 
reflect differences in educational level. 
In the 2009 Rhode Island BRFSS, 
the proportion of persons ages 40 and 
older recognizing all five major warn-
ing signs of a heart attack ranged from 
21% for those who had not completed 
high school to 46% of those with 12 or 
more years of education. A significantly 
higher proportion of racial/ethnic mi-
norities age 40 and older had not com-
pleted high school than non-Hispanic 
whites in this age group (21% vs. 5%).  
No differences were found in the pro-
portion of respondents that would first 
call 9-1-1 if they thought someone was 
having a heart attack or stroke by race/
ethnicity or level of education.

Delays in seeking help when some-
one is having a heart attack or a stroke 
play a major role in overall care delays.19 
Our study found longer lengths of stay 
and costs, on average, for non-Hispanic 
black and Hispanic patients age 40 and 
older hospitalized for a stroke as com-
pared with their non-Hispanic white 
peers. Additional analyses indicated 
that non-Hispanic blacks and Hispanics 
were hospitalized for stroke at signifi-
cantly younger ages, on average, than 
their non-Hispanic white peers. These 
findings suggest that Rhode Island 
should target public health information 
about stroke warning signs and symp-
toms to minority groups well before 
age 50. Of course, recognizing warning 
signs of a heart attack or stroke is only 
the first in a sequence of steps required 
for early and effective intervention. To 
maximize the benefits of thrombolytic 
therapy, patients must also receive rapid 
transport and treatment. 

Two limitations of this study 
should be noted. First, the 2009 Rhode 
Island BRFSS data cannot be linked to 

Table 1.  Percentage of Rhode Island adults aged 40 and older recognizing 
correct and incorrect heart attack and stroke warning signs and action taken if a 
heart attack or stroke occurs by race/ethnicity.

Table 2.  Mean length of stay and for myocardial infarction and stroke 
hospitalizations by race/ethnicity among Rhode Island adults ages 40+.
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Rhode Island’s Hospital Discharge Data, preventing assump-
tions that persons with low knowledge of warning signs in 2009 
were hospitalized for a heart attack or a stroke during the study 
period. Second, neither the BRFSS nor the Hospital Discharge 
Data provide information on how quickly a person experienc-
ing a heart attack or a stroke was transported to a hospital and 
started treatment; two factors that have been shown to influence 
patient outcomes.

In conclusion, the results of this study underscore the im-
portance of public education campaigns to increase awareness 
of heart attack and stroke signs and symptoms. Rhode Island’s 
Hospital Discharge Data provide a unique opportunity to see 
if public education campaigns decrease racial/ethnic disparities 
in length of stay and costs for Rhode Islanders hospitalized with 
a heart attack or stroke. 
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