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The Influence of Race and Gender on Time
to Initial Electrocardiogram for Patients

with Chest Pain
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Abstract

Objectives: To determine whether race or gender affected time to initial electrocardiogram (ECG) for
patients who presented to an emergency department with chest pain.

Methods: This was a prospective cohort study of patients with chest pain. Patients were divided into three
groups based on final diagnosis of acute myocardial infarction or unstable angina and all others with
noncardiac chest pain. Data were analyzed using ranks in a two-way analysis of covariance adjusted for
age.

Results: A total of 4,358 patients were studied; 58.6% were women and 41.4% men, and 70.3% were Afri-
can American, 26.0% white, and 3.6% other. Overall, nonwhite patients had longer times to initial ECG
compared with white patients. These effects were consistent regardless of ultimate diagnosis. Overall,
women had longer times to initial ECG than men. However, ECG time differed by final diagnosis.
There were no differences in time to ECG for women compared with men with acute myocardial
infarction or unstable angina, but women received an ECG significantly slower than men for noncardiac
chest pain.

Conclusions: The first screening test for acute coronary syndrome, the ECG, took longer to obtain for non-
white patients, regardless of final diagnosis. This was unfortunately consistent with the literature that
shows racial disparities in all aspects of emergent cardiac care. For women, the overall delay in ECG
time can be explained by delays for those women with noncardiac chest pain.
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here are known disparities in cardiac care based
on race'™ and gender.%® This has been seen
in virtually all aspects of care, from the emergency
department (ED) to in-hospital care. Few studies have
examined differences in the time to electrocardiogram
(ECQG), the first diagnostic test that should be performed
on patients who present to the ED with symptoms con-

sistent with acute coronary syndrome (ACS). The ECG
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in conjunction with timing of symptoms often determines
whether a pharmacologic strategy (e.g., heparin, G2b3a
inhibitor, thrombolysis) or percutaneous intervention
will be immediately used. The American College of Car-
diology/American Heart Association guidelines specify
that an ECG should be obtained and interpreted within
ten minutes of suspicion of ACS or arrival to an ED.”®
In practice, there should be no race or gender differences
in the time to obtain an ECG.

We are unaware of any large study to date that has quan-
tified actual ECG times according to both race and gender.
Determining whether such disparities exist in any aspect
of medical care, especially a simple test that is done at a
critical juncture point and that can direct immediate car-
diac interventions known to result in improved morbidity
and mortality, is a first step in evaluating performance of
patient care. Uncovering why differences may exist is the
next step before enacting strategies in an attempt to miti-
gate any differences that might be found. We wanted to
determine if there were race or gender differences in the
time to initial ECG for those with time-sensitive ACS,
and to then quantify any differences found.
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METHODS

Study Design

Standardized data were collected in all patients present-
ing with chest pain who required an ECG. We tested the
null hypothesis that race and gender would not affect the
time to initial ECG. The study was approved by the Uni-
versity of Pennsylvania Committee on Research Involv-
ing Human Subjects.

Study Setting and Population

This study was conducted at the Hospital of the Uni-
versity of Pennsylvania, an urban tertiary care hospital
with an ED that has an annual census of approximately
49,000 adult visits. About 2,000 of the yearly ED census
are patients with chest pain.

Patients 24 years of age or older who presented to
the ED between July 6, 1999, and March 25, 2002, with
a complaint of chest pain prompting an ECG were
included. “Chest pain” did not have to be the chief
complaint. Patients younger than 24 years of age were in-
cluded if they reported cocaine use. Patients were ex-
cluded only if they were younger than the stated ages,
did not have chest pain, or did not have an ECG obtained.
We only included patients with chest pain so we could
more clearly define our study population and allow gen-
eralizability of the data. We did not specify any clinical
impression of cardiac or noncardiac chest pain and in-
cluded a broad range of ages to enhance generalizability.

Study Protocol

During the study period, trained research assistants were
present in the ED 16 hours per day, from 8 am to mid-
night, seven days per week, to identify and enroll pa-
tients. Patients were treated in the ED by a full-time
board-certified or board-eligible emergency physician
working alone or in conjunction with housestaff.

Measurements

Regardless of the manner of transport to the ED, once
the patient arrived, triage time was set as time O in our
computerized system. Nurses triaged patients based on
their history and general appearance. The length of
time until a patient was placed into a room was variable
and could range from minutes to hours. ECGs were not
obtained in triage. ECGs could be obtained only after
patients were placed into an ED examination room. We
did not record “in room” time. Most patients arriving
by fire rescue are placed in the main ED, some in rooms
and some in hallways. Once any patient was placed
in a room, ECGs could be ordered by the nurse, house
officer, or attending physician.

Patients underwent a structured history and physical
examination either at or sometime after ED room or
hallway placement. Patient information collected pro-
spectively in the ED included demographic information,
vital signs, cardiac risk factors, characteristics of chest
pain, associated symptoms, medications, treatment, and
disposition. Admitted patients were followed up daily
throughout their hospital course. Follow-up was obtained
30 days after presentation by telephoning patients or their
proxies. We assumed that if patients or their proxies re-
ported no further problems, then they did not have ACS.
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Race and Gender Information. Race and gender were re-
corded by trained research assistants and classified based
on the patient’s appearance. When it was not obvious,
patients were questioned. This protocol was designed
to mimic the way clinicians assess this information in
patients.

ECG Information. ECG time was calculated as the differ-
ence between the computer-stamped ECG time on the
actual ECG and triage time. Triage time was identified
by a computer-generated time stamp in the hospital
electronic patient tracking system as the time when the
patient triage process began. Our institution complies
with Joint Commission on Accreditation of Healthcare
Organizations—-mandated bioengineering inspections of
equipment, including ECG machines.

Cardiac Biomarker Assays. For admitted patients, ve-
nous blood samples were collected on presentation to
the ED in phlebotomy tubes containing no anticoagulant
or preservative. Cardiac troponin I, creatine kinase, and
creatine kinase-myocardial band (CK-MB) assay were
routinely performed.

Definition of ACS. Acute coronary syndrome was de-
fined as a diagnosis of acute myocardial infarction
(AMI) or unstable angina (USA) in accordance with the
American College of Cardiology and European Society
of Cardiology criteria.® A diagnosis of AMI was made if
the patient had an elevation of cardiac troponin I level
>2 ng/mL or CK-MB enzyme level >10 ng/mL. USA
was considered to occur if there was documented revers-
ible ischemia on a stress test, coronary artery occlusion
>70% in at least one vessel as seen during cardiac cath-
eterization, or elevations of cardiac enzyme levels above
laboratory normal but below levels necessary for diagno-
sis of AMI (troponin I level >0.4 ng/mL but <2 ng/mL;
CK-MB level >5 ng/mL but <10 ng/mL), in accordance
with the standardized guidelines.®

Patients who did not meet the definitions of AMI or
USA were classified as having noncardiac chest pain. In-
cluded in this group were some patients who underwent
an ECG but not analysis of cardiac markers. A compari-
son of patients without markers to those with markers
that were negative showed that the patients without
markers were a lower-risk group. We therefore believed
it was reasonable to group these patients together under
noncardiac chest pain.

Data Analysis

To examine differences between race and gender with
regard to the time to ECG, an analysis of covariance
was performed adjusting for age. Final diagnosis and
an interaction term between race and/or gender and final
diagnosis were also included in the model. We per-
formed our analysis in several ways, including ordinary
least squares and Mantel-Haenzel chi-square. Because
of the large floor effect (25% of patients had time to
ECG <6 minutes) and the non-normality of the data, the
means were highly skewed to the right and did not rep-
resent true central tendency of the data in the ordinary
least squares model. For this reason, we chose to trans-
form the data. We used ranks as opposed to natural log
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because it more closely represented medians and be-
cause the natural log of 0 is undefined. Categorical data
analysis affirmed what we found in the analysis of covari-
ance. Data are presented as median initial time to ECG
with interquartile ranges (IQRs). For analysis purposes,
race was divided into two groups: nonwhite and white.
All analyses were performed using SAS statistical soft-
ware (version 9.1; SAS Institute, Inc., Cary, NC).

RESULTS

Of 4,492 total patient visits, 4,358 (97%) had complete
information and were included in this study. The mean
(£SD) age was 52.2 (+15.7) years. Of these, African
American patients comprised 70.3% (n = 3,065), white pa-
tients comprised 26.0% (n = 1,134), and patients of other
ethnicities comprised 3.6% (n = 159). Women comprised
58.6% (n = 2,552) and men 41.4% (n = 1,806) of the study
population. Chest pain characteristics, past medical his-
tory, and cardiac history are shown by race in Table 1 and
by gender in Table 2.

Race

When adjusted for age and final diagnosis, white patients
received an ECG significantly faster (24 minutes; 1QR,
2-63 minutes) than nonwhite patients (39 minutes; IQR,
7-85 minutes; p = 0.01). This difference persisted regard-
less of final diagnosis category. The median time for
nonwhite patients to undergo an ECG was 21 minutes
(IQR, 0-50 minutes) compared with ten minutes (IQR,
0-47 minutes) for white patients with AMI and 25 min-
utes (IQR, 3-62 minutes) compared with 15.5 minutes
(IQR, 1-52 minutes) for white patients with USA. The dif-
ference in ECG time, however, was largest for patients
with noncardiac chest pain. In this diagnostic group,

Table 1
Chest Pain Characteristics and Past Medical History by Race
Nonwhite White
Patients Patients
n % n %  p-value
Chest pain characteristics
Chest pain chief 1,943 60 696 61 0.53
complaint
Pain location left chest 1,317 41 435 38 0.16
Pain location midchest 1,237 38 464 11 0.13
Quality: pressure* 1,345 42 519 46 0.02
Radiates to neck/left 912 28 347 61 0.15
arm
Past medical history
Hypertension* 1,685 52 444 39 <0.0001
Diabetes* 608 19 168 15 0.002
Tobacco* 1,240 38 398 35 0.05
Family history* 622 19 254 22 0.03
Increased cholesterol* 481 15 286 25 <0.0001
Prior acute myocardial 354 11 134 12 0.38
infarction
Known coronary 552 17 304 27 <0.0001
artery disease*
Known angina* 386 12 172 15 0.006
Congestive heart 342 1M 96 8 0.04
failure*
*p < 0.05.
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Table 2
Chest Pain Characteristics and Past Medical History by Gender
Women Men
n % n %  p-value
Chest pain characteristics
Chest pain chief 1,502 59 1,137 63 0.007
complaint*
Pain location left chest* 958 38 794 44 <0.0001
Pain location 1,055 41 646 36 <0.0001
midchest*
Quality: pressure 1,099 43 765 42 0.69
Radiates to neck/left 720 28 539 30 0.25
arm
Past medical history
Hypertension 1,278 50 851 47 0.06
Diabetes 469 18 307 17 0.24
Tobacco* 843 33 795 44 <0.0001
Family history 511 20 365 20 0.88
Increased cholesterol* 414 16 353 20 0.005
Prior acute myocardial 228 9 260 15 <0.0001
infarction*
Known coronary 433 17 423 23 <0.0001
artery disease*
Known angina* 294 12 263 15 0.003
Congestive heart 249 10 189 10 0.44
failure
*p < 0.05.

the median time for nonwhite patients to receive an ECG
was 43 minutes (IQR, 9-91 minutes) compared with
white patients at 28 minutes (IQR, 3-67 minutes), for a
difference of 15 minutes (Figure 1).

Gender

Men were significantly more likely to receive an initial
ECG sooner (28 minutes; IQR, 4-64 minutes) than women
(40 minutes; IQR, 7-89 minutes; p = 0.009). This differ-
ence, however, was only seen for the noncardiac chest
pain group. For time-sensitive ACS, there were no signif-
icant time differences to the initial ECG between women
and men in the AMI or USA groups. The median time to
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Figure 1. ECG time by diagnosis and race. Bars represent in-
terquartile ranges, and cross lines represent median values.
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Figure 2. ECG time by diagnosis and gender. Bars represent
interquartile ranges, and cross lines represent median

values.

ECG was 14 minutes (IQR, 1-49 minutes) for women and
17.5 minutes (IQR, 0-48 minutes) for men who had a final
diagnosis of AMI (p = 0.67). The median time to ECG was
24.5 minutes (IQR, 1-69 minutes) for women and 20 min-
utes (IQR, 4-53 minutes) for men who had a final diagno-
sis of USA (p = 0.08). There was a significant gender
difference for the chest pain patients with noncardiac
chest pain. In this diagnostic group, women had a signif-
icantly longer median time to receive an initial ECG
(43 minutes) compared with men (32 minutes; p <
0.0001; Figure 2).

DISCUSSION

Race

Our results show that nonwhite patients had initial ECGs
performed later than white patients. Nonwhite patients
waited longer for initial ECGs in all final diagnosis cate-
gories, including ACS. There are several possible ex-
planations for these findings. First, it is possible that
belonging to a smaller group in terms of census led to
white patients being treated differently. Perhaps by
standing out more, white patients, who made up approx-
imately one fourth of the ED patient population, conse-
quently received greater attention regarding their chest
pain complaint.

Another plausible explanation is that the pretest prob-
ability of ACS was higher in white patients than non-
white patients at our hospital. The ED nursing staff,
which largely determines whether a patient receives
an immediate ECG, might have consciously or subcon-
sciously recognized the pattern through experience that
white patients at our hospital are more likely to have
ACS than African American patients. As it turns out,
25.8% of white patients with chest pain had ACS,
whereas 17.0% of nonwhite patients had a final diagnosis
of ACS. The staff may have therefore worked faster to
get early ECGs for this group.

However, the increased prevalence of a family history
of coronary artery disease in white patients should
have been balanced out by the increased prevalence of
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diabetes in nonwhite patients (19% compared with 15%
for white patients). It is well established that the risk of
coronary artery disease is increased in people with dia-
betes.’™'® Perhaps the nursing staff failed to recognize
the increased incidence of diabetes as a significant risk
factor in nonwhite patients.

Another possibility is that African American patients,
who made up 95% of the nonwhite patients in this study,
might present with more atypical cardiac symptoms than
white patients,’* 1" resulting in delayed ECGs. One study
suggested that there might be racially mediated biologi-
cal differences in African American patients'® that trans-
late into differences in cardiac symptoms. Another study
found that African American patients were less likely to
attribute their chest pain to a cardiac etiology,'® which
might have influenced hospital staff and delayed initial
time to ECG.

One study reported that African American patients
with a primary complaint of chest pain were less likely
than white patients to be admitted to the hospital,?® and
another study on a computerized survey instrument
found that physicians’ estimates of the probability of cor-
onary artery disease were lower for African American
patients.?! These studies may reflect a sentiment that Af-
rican American patients with chest pain are not as likely
to have ACS and generally are not taken as seriously as
white patients. It is also possible that ECGs were ordered
later in African American patients to screen patients with
lower initial suspicion of coronary artery disease or due
to heightened awareness that not all patients with ACS
present typically.

The racial findings cannot be clearly explained by dif-
ferences in chest pain characteristics, past medical his-
tory, or past cardiac history (Table 1). Broad inclusion
criteria were used to capture all patients who might
have ACS, and this study did not require chest pain to
be a chief complaint. Both minority patients and white
patients had the same chest pain characteristics with re-
gard to chief complaint, left-sided or midchest pain, and
radiation to the neck or left arm. However, white patients
described their chest pain as pressure more often than
minority patients. In addition, nonwhite patients were
more likely to have hypertension, diabetes, a history of
smoking, and chronic heart failure, while white patients
were more likely to have a family history of cardiac dis-
ease, increased cholesterol levels, known heart disease,
and known angina.

Regardless of the reasons why there were racial dif-
ferences noted in the time to ECG, the differences are
concerning, especially because we serve such a large
minority population. As a result of the data from this
study, our ED now performs ECGs at triage, based on
defined criteria, and has established a ten-minute rule
for obtaining an ECG in any patient who has chest pain
or symptoms consistent with ACS. If all hospitals uni-
formly adapted the American College of Cardiology/
American Heart Association guidelines,”® we suspect
race and gender differences, at least with respect to get-
ting a screening ECG, would be eliminated.

Gender
There were no significant differences in time to initial
ECG for women with ACS compared with men. In fact,
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the overall delayed effect for women was due to patients
with noncardiac chest pain receiving ECGs later than
men. We have several explanations for our findings.
One possibility is that men are being “overtreated.”
That is, men who are identified as lower suspicion for
ACS are getting faster initial ECGs when they are not
needed. Our data show that ECG times were the same
for the two ACS diagnoses. For both women and men
with noncardiac chest pain, however, times to ECG
were longer, but more so for the women. This may be a
similar phenomenon to the “overuse” of angioplasty in
white men,?? where white men without disease received
a higher level of treatment than women and African
American patients without disease.

Men may also have received ECGs faster because they
have a higher pretest probability of having disease. De-
mographically, men are at higher risk for coronary heart
disease and AMI than are women,? so even without clas-
sic symptoms of ACS, men still received ECGs faster.

Another explanation for the gender differences may
be due to the belief that women present with symptoms
of ACS differently than men,?* although this belief has
been questioned.?® Perhaps physicians ordered the ECGs
later in this group because women did not report classic
cardiac chest pain symptoms or there was a low suspicion
of coronary disease. Further, there might have been an
inherent gender bias on the part of the nurses who are
mostly women and who largely determined who received
an immediate ECG.

When patients come to the ED, no staff member knows
what the final diagnosis will be. That the hospital staff
was able to recognize the acuteness of ACS and get
ECGs equally fast regardless of gender demonstrates
that gender did not influence early treatment of ACS.
We unfortunately cannot say the same about race.

Other Studies

We performed a MEDLINE search using the keywords
“ECG,” “electrocardiogram,” “time,” “sex,” “gender,”
and “race” and found few articles relevant to this study.
One study, based on a national registry, found that the
overall proportion of those receiving an ECG was higher
for men than women and for white patients compared
with African American patients.?® However, for patients
55 years or older, there were no race or gender differ-
ences. We wonder if these results reflect a higher sus-
picion of cardiac disease in younger white patients and
men, overtreatment of younger white patients and men,
or lack of suspicion of disease and consequent undertreat-
ment of younger African American patients and women.
A limitation to this study is that it is a retrospective study
based on medical record review. Another limitation is
that only percentages of patients by gender and race re-
ceiving ECGs are reported, not actual times to ECGs.

A small study on race and gender found similar results
to our study, that African American patients waited lon-
ger for an ECG than white patients and there were no
gender differences.?’” Limitations to this study were a
small size (n = 379) and that the study was based on a
retrospective chart review. Another study showed that
women with chest pain had fewer ECGs than men,?®
and another found that women waited longer for
ECGs.? A study about gender differences in thrombo-
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lytic therapy noted that women had a longer time to
ECG by seven minutes compared with men.*°

LIMITATIONS

Our study is limited by its single location in an urban ac-
ademic environment. The results may be applicable to an
inner-city population that sees a predominantly African
American population but are not generalizable to subur-
ban or rural populations or hospitals that treat a different
race and gender mix. Our data cannot be generalized to
patients with “anginal equivalents” in the absence of
chest pain. Another limitation is that a few of the ECG
times were not recorded accurately on the cardiogram
due to an incorrect setting of the clock timer. These pa-
tients had handwritten times on the ECGs. We also did
not perform any specific validation of ECG times. How-
ever, this should not make a difference in our results
because any inaccuracies would be expected in all ECGs
obtained, regardless of patient race and gender.

We also note that race and gender were recorded by
trained research assistants and classified based on the
patient’s appearance to mimic the way clinicians assess
this information in patients. It is possible that this in-
formation was incorrect. However, because the self-
reported demographics of our patient population show
that the majority of patients seen in our ED are either
white or African American, it is unlikely that race was of-
ten misclassified. Thus, our study is limited to the percep-
tion of race as opposed to actual race. Finally, there was
no research assistant between midnight and 8:00 am, lim-
iting data collection to daytime and evening hours.

CONCLUSIONS

Nonwhite patients with chest pain waited longer for
ECGs than white patients, regardless of final diagnosis.
These findings are consistent with the literature that
shows that African American patients receive worse
emergent cardiac care than white patients. In contrast,
women overall waited longer to get initial ECGs than
men, but this could be explained by women without
ACS waiting longer for ECGs. Women with ACS re-
ceived their ECGs as promptly as men with the same
diagnosis.

References

1. Stone PH, Thompson B, Anderson HV, et al. Influence
of race, sex, and age on management of unstable
angina and non-Q-wave myocardial infarction: the
TIMI III registry. JAMA. 1996; 275:1104-12.

2. Weitzman S, Cooper L, Chambless L, et al. Gender,
racial, and geographic differences in the performance
of cardiac diagnostic and therapeutic procedures for
hospitalized acute myocardial infarction in four
states. Am J Cardiol. 1997; 79:722-6.

3. Rathore SS, Berger AK, Weinfurt KP, et al. Race, sex,
poverty, and the medical treatment of acute myocar-
dial infarction in the elderly. Circulation. 2000; 102:
642-8.



872

10.

11.

12.

13.

14.

15.

16.

. Venkat A, Hoekstra J, Lindsell C, et al. The impact of

race on the acute management of chest pain. Acad
Emerg Med. 2003; 10:1199-208.

. Vaccarino V, Rathore SS, Wenger N, et al. Sex and

racial differences in the management of acute myo-
cardial infarction, 1994 through 2002. N Engl J Med.
2005; 353:671-82.

. Barakat K, Wilkinson P, Suliman A, Ranjadayalan K,

Timmis A. Acute myocardial infarction in women:
Contribution of treatment variables to adverse out-
come. Am Heart J. 2000; 140:740-6.

. Braunwald E, Antman EM, Beasley JW, et al. ACC/

AHA guidelines for the management of patients with
unstable angina and non-ST-segment elevation myo-
cardial infarction.J Am Coll Cardiol. 2000; 36:970-1062.

. Ryan TJ, Antman EM, Brooks NH, et al. 1999 update:

ACC/AHA guidelines for the management of patients
with acute myocardial infarction. J Am Coll Cardiol.
1999; 34:890-911.

. Thygesen K, Alpert JS, Garson A, et al. Myocardial in-

farction redefined: a consensus document of the Joint
European Society of Cardiology/American College of
Cardiology committee for the redefinition of myocar-
dial infarction. J Am Coll Cardiol. 2000; 36:959-69.
Hollander JE, Blomkalns AL, Brogan GX, et al. Multi-
disciplinary Standardized Reporting Criteria Task
Force. Standardized reporting guidelines for studies
evaluating risk stratification of ED patients with po-
tential acute coronary syndromes. Acad Emerg Med.
2004; 11:1331-40.

Pan WH, Cedres LB, Liu K, et al. Relationship of
clinical diabetes and asymptomatic hyperglycemia to
risk of coronary heart disease mortality in men and
women. Am J Epidemiol. 1986; 123:504-16.
Kleinman JC, Donahue RP, Harris M1, et al. Mortality
among diabetics in a national sample. Am J Epide-
miol. 1988; 128:389-401.

Raza JA, Movahed A. Current concepts of cardiovas-
cular disease in diabetes mellitus. Int J Cardiol. 2003;
89:123-34.

Raczynski JM, Taylor H, Cutter G, Hardin M, Rappa-
port N, Oberman A. Diagnoses, symptoms, and attri-
bution of symptoms among black and white
inpatients admitted for coronary heart disease. Am
J Public Health. 1994; 84:951-6.

Taylor HA Jr, Canto JG, Sanderson B, Rogers WJ,
Hilbe J. Management and outcomes for black pa-
tients with acute myocardial infarction in the reperfu-
sion era. Am J Cardiol. 1998; 82:1019-23.

Borzak S, Joseph C, Havstad S, et al. Lower throm-
bolytic use for African Americans with myocardial
infarction: an influence of clinical presentation?
Am Heart J. 1999; 137:338-45.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Takakuwa et al. « RACE AND GENDER AND TIME TO ECG

Manhapra A, Canto JG, Barron HV, et al. Underutili-
zation of reperfusion therapy in eligible African
Americans with acute myocardial infarction: role
of presentation and evaluation characteristics. Am
Heart J. 2001; 142:604-10.

Asher CR, Topol EJ, Moliterno DJ. Insights into the
pathophysiology of atherosclerosis and prognosis of
black Americans with acute coronary syndromes.
Am Heart J. 1999; 138:1073-81.

Klinger D, Green-Weir R, Nerenz D, et al. Perceptions
of chest pain differ by race. Am Heart J. 2002; 144:
51-9.

Johnson PA, Lee TH, Cook EF, Rouan GW, Goldman
L. Effect of race on the presentation and management
of patients with acute chest pain. Ann Intern Med.
1993; 118:593-601.

Schulman KA, Berlin JA, Harless W, et al. The effect
of race and sex on physicians” recommendations for
cardiac catheterization. N Engl J Med. 1999; 340:
618-26.

Schneider EC, Leape LL, Weissman JS, Piana RN,
Gatsonis C, Epstein AM. Racial differences in cardiac
revascularization: does “overuse” explain higher
rates among white patients? Ann Intern Med. 2001;
135:328-37.

Centers for Disease Control and Prevention. Mortal-
ity from Coronary Heart Disease and Acute Myocar-
dial Infarction—United States, 1998. MMWR Morb
Mortal Wkly Rep. 2001; February 16:89-93.
Goldberg RJ, O’'Donnell C, Yarzebski J, et al. Sex dif-
ferences in symptom presentation associated with
AMI: a population-based perspective. Am Heart J.
1998; 136:189-95.

Milner KA, Funk M, Arnold A, Vaccarino V. Typical
symptoms are predictive of acute coronary syn-
dromes in women. Am Heart J. 2002; 143:283-8.
Arnold AL, Milner KA, Vaccarino V. Sex and race
differences in electrocardiogram use (The National
Hospital Ambulatory Medical Care Survey). Am J
Cardiol. 2001; 88:1037-40.

Bell PD, Hudson S. Equity in the diagnosis of chest
pain: race and gender. Am J Health Behav. 2001; 25:
60-71.

Lehmann JB, Wehner PS, Lehmann CU, Savory LM.
Gender bias in the evaluation of chest pain in the
emergency department. Am J Cardiol. 1996; 77:
641-4.

Heston TF, Lewis LM. Gender bias in the evaluation
and management of acute nontraumatic chest pain.
Fam Pract Res J. 1992; 12:383-9.

Jackson RE, Anderson W, Peacock WF, et al. Effect
of a patient’s sex on the timing of thrombolytic ther-
apy. Ann Emerg Med. 1996; 27:8-15.



	The Influence of Race and Gender on Time to Initial Electrocardiogram for Patients with Chest Pain
	Methods
	Study Design
	Study Setting and Population
	Study Protocol
	Measurements
	Race and Gender Information
	ECG Information
	Cardiac Biomarker Assays
	Definition of ACS

	Data Analysis

	Results
	Race
	Gender

	Discussion
	Race
	Gender
	Other Studies

	Limitations
	Conclusions
	References




