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Objective: Heart attacks are more prevalent

among Hispanics and Blacks than among Whites.

Bystanders must be able to recognize heart attack

symptoms and activate the emergency response

system in order to receive time-dependent thera-

pies that increase survival. This study estimated

racial/ethnic disparities in awareness of heart attack

symptoms in a sample of the US population.

Methods: We evaluated data from 33,059 adult

participants in the 2001 National Health Inter-

view Survey. Respondents indicated their aware-

ness of five heart attack symptoms and the need

to call 911 in the presence of such symptoms.

Results: Hispanics and Blacks were less likely to

recognize each heart attack symptom than were

Whites (P,.05). Hispanics (25.6%), people aged

18–24 years (33.6%), men (39.1%), and those

with less than a high school education (31.3%)

were less likely to recognize all five heart attack

symptoms and report that they would call 911

than were Whites (45.8%), Blacks (36.1%),

respondents aged 45–64 years (47.7%) and

.65 years (43.9%), and those with a high school

education (41.0%) or more (45.6%). In multivar-

iate logistic regression analyses, Blacks (OR .73,

95% CI .66–.80) and Hispanics (OR .49, 95% CI

.45–.54) were less likely than were Whites to

recognize all five heart attack symptoms and the

need to call 911 if someone had these symptoms.

Conclusions: One Healthy People 2010 goal is

to eliminate health disparities. Racial/ethnic

disparities exist in knowledge of heart attack

symptoms and the need to call 911. Special

educational efforts should focus on Black and

Hispanic populations and highlight the impor-

tance of symptoms and time-dependent ther-

apies. (Ethn Dis. 2008;18:192–197)
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INTRODUCTION

Every year, an estimated 700,000

Americans have a first heart attack, and

500,000 suffer a recurrent heart attack,1

<40% of whom die as a result.1 Heart

attack can be treated effectively with

time-dependent reperfusion therapies,

provided that symptoms are recognized

and appropriate emergency personnel

are contacted quickly.2 However,

<22% of heart attack patients delay

seeking care beyond the therapeutic

window,3 even though timely treatment

with available therapies increases surviv-

al.4,5 Greater recognition of the symp-

toms of heart attack and the need to call

911 may help improve time to treat-

ment and outcomes. The American

Heart Association describes the symp-

toms of heart attack as chest discomfort,

discomfort in other areas of the upper

body (eg, arms, back, jaw, or stomach),

shortness of breath, and other signs (eg,

cold sweat, nausea, or lightheadedness).6

One of the Healthy People 2010
objectives is to increase the proportion

of adults who are aware of heart attack

symptoms and who call 911 immedi-

ately upon observing them. Another of

the Healthy People 2010 objectives is to
decrease or eliminate health disparities,
including those among racial and ethnic
populations.7 African American and
Mexican American populations have a
greater prevalence of heart disease and
heart attacks than do Whites.1 Previous
studies have shown that awareness of the
symptoms of heart attacks is low.3,8

Among Behavioral Risk Factor Surveil-
lance System (BRFSS) respondents in 18
states/territories, fewer than one in five
accurately recognized the major symp-
toms of heart attack.8 When heart attack
symptoms are not recognized quickly
enough, effective treatments may not be
initiated in a timely manner to reduce
death and disability. However, national
estimates of awareness and examination
of racial/ethnic differences in recognition
of heart attack symptoms and the need to
call 911 are lacking. To estimate racial/
ethnic disparities within the US popula-
tion concerning knowledge of heart
attack symptoms and the need to call
911, we analyzed data from the 2001
National Health Interview Survey
(NHIS) for non-Hispanic Blacks, non-
Hispanic Whites, and Hispanics.
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Approximately 22% of heart

attack patients delay seeking

care beyond the therapeutic

window,3 even though timely

treatment with available

therapies increases survival.4,5
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METHODS

The NHIS is a continuous annual

household interview survey that has

been conducted since 1957 by the

National Center for Health Statistics,

Centers for Disease Control and Pre-

vention. Since its inception, the NHIS

has been a source of information about

health and health care in the United

States. The NHIS collects self-reported

health information from a representa-

tive sample of the noninstitutionalized

civilian US population. Our study

included respondents aged $18 years

who participated in the 2001 NHIS.

More detailed information on the

NHIS survey is available elsewhere.9

The final response rate for the sample

adult component in the 2001 NHIS

was 73.8%.10

Respondents indicated their ability

to recognize whether someone might be

experiencing a heart attack by answering

yes, no, or ‘‘don’t know’’ to the

following five symptoms: pain or dis-

comfort in the jaw, neck, or back;

feeling weak, lightheaded, or faint; chest

pain or discomfort; pain or discomfort

in the arms or shoulders; and shortness

of breath. Respondents were also asked,

‘‘If you thought someone was having a

heart attack, what is the best thing to do

right away?’’ These choices were: advise

them to drive to the hospital, advise

them to call their physician, call 911 (or

another emergency number), or call

spouse or other family member. A

variable was created to capture respon-

dents who recognized all five symptoms

and knew to call 911 if they observed

them. These survey questions were

found in the sample adult core compo-

nent of the NHIS. Respondents who

refused to answer any of the questions

and missing responses were excluded

from the analyses.

Other variables of interest included

in our analyses were age (18–24 years,

25–44 years, 45–64 years, and $65

years), education (less than high school,

high school, more than high school),

employment within the past 12 months

(employed, not employed), and family

income (.$20,000, ,$20,000, and

refused/don’t know). Race/ethnicity

was stratified into four categories:

Hispanic, non-Hispanic Black, non-

Hispanic White, and non-Hispanic

other. Questions concerning these var-

iables were obtained from the family

core component of the NHIS.

A total of 33,326 people participated

in the 2001 NHIS. However, these

analyses were limited to 33,059 survey

participants (Hispanics [n55568], non-

Hispanic Whites [n521,727], referred

to hereafter as Whites, and non-Hispanic

Blacks [n54573], referred to hereafter as

Blacks) who responded to the relevant

survey questions. Data for respondents of

‘‘other’’ race/ethnicity (n51191) were

included in total estimates but are not

presented separately as a major racial/

ethnic group. Persons with missing

responses to any survey questions were

excluded from all analyses. Age-standard-

ized racial/ethnic comparisons and un-

adjusted symptom comparisons were

assessed by x2 statistics. In addition,

multivariable logistic regression was per-

formed to examine racial/ethnic differ-

ences for odds of recognizing each

symptom, recognizing all five symptoms,

and recognizing the need to call 911,

adjusting for age, sex, and education. All

calculations were performed using SU-

DAAN survey software (RTI Interna-

tional, Research Triangle Park, NC) to

account for the complex multistage

sampling design of the NHIS and to

weight data so that estimates were

representative of the US population.9

Results were age-standardized to the year

2000 US population.11 Statistical signif-

icance was determined at P,.05.

RESULTS

Several characteristics of the study

population differed among the three

racial/ethnic groups (Table 1). Most

people in this study were aged 25–64.

Approximately half of Hispanics were

aged 25–44, while Whites were more

likely to be older. Approximately three

fourths of the study participants classi-

fied themselves as employed, while most

survey participants had a family income

.$20,000. A greater proportion of

Black respondents were women, than

were Whites and Hispanics. Age-adjust-

ed proportions showed Hispanics were

less educated than Blacks and Whites

(P,.05).

In 2001, the most common heart

attack symptoms recognized by US

adults were chest pain or discomfort

(89.9%), pain, discomfort in arms or

shoulders (83.7%), and shortness of

breath (82.1%). The two heart attack

symptoms least likely to be recognized

were pain or discomfort in the jaw,

neck, or back (55.0%) and feeling weak

or lightheaded (68.7%). Approximately

92.5% of respondents recognized that

the best thing to do during an apparent

heart attack was call 911; however, only

41.8% of NHIS respondents recognized

all five heart attack symptoms and also

knew to call 911 (combined variable).

Across all demographic groups, pain in

the jaw, neck, or back was the least

recognizable heart attack symptom.

Men, adults with less than a high school

education, Hispanics, and Blacks were

less likely to recognize each heart attack

symptom than were women, people

with more education, and Whites. The

most commonly recognized heart attack

symptom for all demographic groups

was chest pain. Older people (88.1%),

Hispanics (89.3%), and those with less

than high school education (88.4%)

were less likely to recognize that they

needed to call 911 when someone

reported these symptoms, although the

proportion was .88% for all sociode-

mographic groups. Adults aged 18–24

(33.6%), Hispanics (25.6%), men

(39.1%), and those with less than high

school education (31.3%) were less

likely to recognize all five heart attack

symptoms and call 911 than were their

counterparts (Table 2).
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After controlling for age, sex, and
education, Blacks and Hispanics were
less likely than Whites (referent group)
to know each heart attack symptom
(Table 3). No difference was seen
between Blacks and Whites, but His-
panics were 31% less likely than Whites
to know to call 911 (P,.05) if someone
were experiencing heart attack symp-
toms. Blacks and Hispanics were less
likely to know all five heart attack
symptoms and to call 911 than were
Whites (P,.05).

DISCUSSION

An overarching goal of Healthy
People 2010 is to eliminate health
disparities. This study demonstrates
racial/ethnic disparities for Blacks and
Hispanics, compared with Whites, in
knowledge of heart attack symptoms
and the need to call 911 during a
suspected heart attack. Our findings in a
nationally representative sample are

consistent with those of several previous
community and state-based studies in
that awareness of heart attack symptoms
and calling 911 is low among
adults.3,8,12 Even though chest pain
was the most recognizable heart attack
symptom for all participants in the
current study, followed by pain or
discomfort in the arms/shoulders and
shortness of breath, Blacks and Hispan-
ics were consistently less knowledgeable
of these symptoms than were Whites.
Only one third of Blacks in a recent
study attributed cardiac symptoms to
the heart.13 The remaining two thirds
attributed symptoms to indigestion, a
breathing problem, or unknown causes.
Attribution of potential cardiac symp-
toms to something other than a heart
attack can delay treatment. Other
studies revealed that time between onset
of cardiac symptoms and arrival at the
hospital for African Americans is three
to six hours, compared with two hours
for Whites.13,14 These findings high-
light the need for cardiovascular disease

education and symptom recognition

among African American and Hispanic

populations.

Although increased knowledge of

heart attack symptoms and improved

public action to call 911 are ways to

reduce death and disability, efforts in

other areas could also improve heart

attack survival. Prehospital emergency

care, transport systems, and in-hospital

systems are all key factors that affect

survival.8 The current findings suggest

that educating people about heart attack

Table 1. Selected characteristics by race/ethnicity among adults: National Health Interview Survey, 2001

Characteristic
Total

(N=33,059)
Black, non-Hispanic;

(n=4,573)
Hispanic;
(n=5,568)

White, non-Hispanic;
(n=21,727)

Mean Age 45.0 (44.8–45.2) 42.0 (41.5–42.5) 39.6 (39.2–40.0) 46.5 (46.3–46.8)

% (95% CI) % (95% CI) % (95% CI) % (95% CI)
Age Group
18–24 years 13.2 (12.6–13.8) 16.4 (14.8–18.2) 18.9 (17.6–20.3) 11.8 (11.1–12.6)
25–44 years 40.0 (39.4–40.6) 44.1 (42.3–46.0) 48.3 (46.6–50.1) 37.6 (36.9–38.4)
45–64 years 30.7 (30.0–31.3) 27.8 (26.3–29.4) 23.5 (22.2–25.0) 32.3 (31.6–33.1)
$65 years 16.1 (15.6–16.6) 11.6 (10.6–12.8) 9.2 (8.3–10.3) 18.2 (17.6–18.8)
Sex
Women 52.1 (51.4–52.7) 55.5 (53.9–57.2) 50.9 (49.2–52.6) 51.9 (51.1–52.6)
Men 47.9 (47.3–48.6) 44.5 (42.8–46.1) 49.1 (47.4–50.8) 48.1 (47.3–48.9)
Education
Less than high school 17.4 (16.8–17.9) 24.2 (22.6–26.0) 43.6 (41.6–45.6) 12.7 (12.2–13.3)
High school 26.8 (26.1–27.4) 28.4 (26.6– 30.3) 20.9 (19.5–22.4) 27.8 (27.0–28.6)
More than high school 55.0 (54.2–55.8) 46.3 (44.2–48.4) 33.4 (31.6–35.2) 58.8 (57.8–59.7)
Refused/don’t know .9 (.7–1.0) 1.0 (.7–1.5) 2.1 (1.6–2.7) .7 (.5–.8)
Employment Status
Employed* 72.8 (72.2–73.5) 73.1 (71.3–74.8) 73.3 (71.8–74.7) 72.6 (71.9–73.4)
Not employed 26.8 (26.2–27.4) 26.1 (24.4–27.9) 26.3 (24.8–27.7) 27.1 (26.4–27.9)
Refused/don’t know .3 (.3–.4) .8 (.5–1.2) .4 (.2–.8) .2 (.1–.3)
Family Income
.$20,000 75.5 (74.8–76.1) 64.0 (61.9–66.1) 65.5 (63.8–67.2) 78.5 (77.8–79.3)
,$20,000 18.6 (18.0–19.2) 29.2 (27.3–31.3) 28.3 (26.8–29.8) 15.7 (15.0–16.3)
Refused/don’t know 5.9 (5.5–6.3) 6.7 (5.7–7.9) 6.2 (5.4–7.1) 5.8 (5.4–6.3)

* ‘‘Employed’’ variable is defined as employment within the past 12 months.
3 Persons classified as ‘‘other’’ are not shown here.

…Blacks and Hispanics were

consistently less knowledgeable

of these symptoms [chest pain,

pain or discomfort in the

arms/shoulders and shortness

of breath] than were Whites.
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symptoms may not be enough. Results

from the Rapid Early Action for

Coronary Treatment (REACT) study

were mixed; despite improvement in

knowledge of heart attack symptoms,

reperfusion therapy rates did not

change significantly after the interven-

tion period. Researchers concluded that

the intervention messages may have

been flawed, thus contributing to the

suboptimal effect. Other studies have

shown that mass media interventions

have not been effective because of

methodologic issues, such as inappro-

priate study design and sample size.15

Therefore, targeted education efforts

that are developed with sound scientific

rigor focusing on awareness and ap-

propriate actions are needed to increase

survival.16

This study also confirmed dispari-

ties in the knowledge of heart attack

symptoms within the Hispanic popu-

lation that have been noted else-

where.12,17 Between 1990 and 2000,

the number of Hispanics or Latinos

who did not speak English grew 48%,

from 32 to 47 million.18 Moreover,

based on data from the 2000 US

Census, <6 million adults aged 18–

64 years and <650,000 adults aged

$65 did not speak English well or at

all.19 Seven percent of Spanish-speak-

ing Hispanics (compared with 23% of

English-speaking Hispanics) in one

study recognized all five heart attack

symptoms; knowledge of chest pain as

a hallmark warning sign of heart attack

was significantly lower among Spanish-

speaking Hispanics than among En-

glish-speaking Hispanics, Whites, and

Blacks.17 Although the 2001 NHIS

was administered in Spanish and

English, disparities in knowledge per-

sist. Education campaigns should target

the broader Hispanic population to

increase the awareness of heart attack

symptoms.

This study is subject to several

limitations. Unfortunately, the NHIS

has not repeated questions related to

knowledge of heart attack symptomsT
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since 2001. A follow-up survey to

compare the prevalence and disparities

in knowledge of heart attack symptoms

will help assess whether recent cam-

paigns to increase knowledge and action

to call 911 have been beneficial. Sec-

ondly, the NHIS does not survey

institutionalized adults. Therefore, we

cannot assess knowledge of heart attack

symptoms from those in nursing homes

or other institutions. This survey asks

respondents to answer yes or no to

determine whether the listed symptoms

are those of heart attack. Respondents

may answer yes for symptoms that

sound familiar, rather than basing their

choice on knowledge. Other studies

have demonstrated that when knowl-

edge of symptoms was ascertained in a

different way (ie, respondents asked to

list stroke and heart attack symptoms),

awareness was much lower.20–22 There-

fore, our results may overestimate the

extent of awareness of symptoms. Fi-

nally, these data may differ from

previously reported estimates of heart

attack symptom awareness in Healthy
People 2010 reports because of metho-

dologic and sampling issues that result

in more strict exclusion criteria. For

example, our analyses combined ‘‘no’’

and ‘‘don’t know’’ responses when

ascertaining knowledge of heart attack

symptoms.8

In conclusion, overall awareness of

heart attack symptoms is low, with less

than half of all respondents knowing all

symptoms and to call 911. Additionally,

we found racial/ethnic disparities in

knowledge of heart attack symptoms

and the need to call 911, after adjusting

for age, sex, and education. The

uniqueness of this study is that it

provides national estimates of knowl-

edge of heart attack symptoms. Other

similar studies have provided estimates

from select states/territories or from

research studies with various meth-

ods.3,8,16 Knowledge of heart attack

symptoms is necessary if heart disease

mortality and morbidity are to be

reduced. In addition to overall aware-

ness campaigns among the general

population, special educational efforts

should focus on Black and Hispanic

populations, which have more risk

factors that could lead to a cardiovas-

cular event.23 Therefore, educational

campaigns that highlight the cultural

uniqueness of these populations should

be developed and delivered in all types

of media outlets. Effective campaigns

should increase awareness of symptoms,

state the importance of rapid activation

of the 911 system, and educate people

about opportunities to receive time-

dependent treatment that could save

lives.
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