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approxImately 500,000 ST-elevaTion 
myocardial infarctions (STEMI) occur 
each year in the US.  The American College 
of Cardiology/American Heart Association 
guidelines recommend that a 12-lead elec-
trocardiogram (ECG) be obtained in the 
Emergency Department (ED) within ten 
minutes of arrival for all patients presenting 
with chest pain or symptoms suggestive of 
acute coronary syndrome (ACS).1 The ten 
minute door-to-ECG (DTE) standard is of 
particular importance in STEMI patients, 
as delays beyond this interval are associated 
with prolonged time to reperfusion and an 
increased mortality.2,3  

Prior studies have reported sex-based 
disparities in cardiac care, including delays 
in obtaining ECGs and initiating treat-
ment, in the setting of chest pain and 
ACS.2, 4-7 Delays observed in women have 
be attributed to the frequency of atypi-
cal clinical presentations and physician 
bias among other theories. The primary 
purpose of our study, therefore, was to 
examine the relationship between sex and 
DTE times in the highest risk subset of 
ACS patients, those with STEMI, and 
secondarily to assess DTB times. 

methods
study design and setting

This was a retrospective study of 
consecutive patients admitted through the 
ED at Rhode Island Hospital, an urban 
Level I trauma and tertiary care center in 
Providence, RI. The ED has a census of ap-
proximately 100,000 adult visits annually. 
The hospital has a 24-hour primary PCI 
program with a catheterization laboratory 
in the ED. Care is documented in an elec-
tronic medical record system. A database is 
maintained for all patients diagnosed with 
STEMI. The dataset includes the following 
times: triage, ECG, catheterization lab acti-
vation, lab staff availability, patient in lab, 
and reperfusion. In addition, it is recorded 
whether the patient was transferred in from 
another institution, had a pre-hospital ECG 
transmitted, had ST elevation present on 
the initial ECG, and had shock or cardiac 
arrest. A research coordinator verified all 
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data by independent review of the medical 
record. Medical history, presenting symp-
toms, and mode of arrival were obtained 
from chart review. The Institutional Review 
Board approved the protocol.

study Population
All patients presenting with a diag-

nosis of STEMI who were taken to the 
cardiac catheterization lab January 1st, 
2008 through December 31st, 2010 were 
included.  The initial sample consisted of 
440 males and 142 females.  Patients were 
excluded if they met the following criteria: 
they were transferred from an outside medi-
cal facility, had a pre-hospital ECG showing 
ST elevations, initial ECG time was un-
available, the initial ECG did not show ST 
elevation, or mode of transportation was not 
documented. The final patient population 
was 197 patients (150 male, 47 female).  

statistical analysis
The primary outcome measure was 

DTE, calculated from the triage time and 
first ECG time. The secondary outcome 
measure was DTB time, determined by 
subtracting time of arrival from the first 
intra-coronary device time.  Baseline 

variables and outcomes were analyzed 
according to sex using the independent-
samples t-test (with adjustment for un-
equal variance where appropriate). We 
used the Pearson correlation coefficient 
for gauging the strength of the relationship 
among time variables, age, and DTB. We 
used an alpha probability of 0.05 as the 
threshold for statistical significance in two-
tailed comparisons. Means are presented 
with standard deviations throughout. All 
statistics were performed with Stata v.10 
(Stata Corp., College Station, TX).

results
Baseline characteristics

197 patients met study eligibility crite-
ria.  Baseline characteristics according to sex 
are displayed in Table 1. Women were older; 
more often diabetes, and were less likely to 
have prior CAD.  Presence of chest pain 
and mode of arrival were similar.

diagnosis and treatment times
The mean DTE time was similar in 

women and men (eight minutes versus 
seven minutes, p=0.25).  81% of women 
and 79% of men had DTE within the 
ten minute guideline recommendation 

CAD – coronary artery disease, MI – myocardial infarction

Table 1.  Baseline characteristics according to sex
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(p=0.75). When adjusted for the presence 
of chest pain, associated symptoms, or past 
medical history, no statistically significant 
difference was found between the groups.  
Though it did not reach statistical signifi-
cance (p=0.10), males with chest pain did 
receive an initial ECG five minutes sooner 
than those who did not have chest pain 
(seven versus 12 minutes).  Females with 
chest pain, in turn, only received an ECG 
one minute sooner than those who did not 
have chest pain (eight vs. nine minutes).

DTB times were non-significantly 
shorter in men compared to women (68 
minutes vs. 76 minutes, p=.08), however, 
85% of women and 89% of men had a 
DTB within 90 minutes (p=0.43).  When 
adjusted for time intervals between DTE 
and DTB times, no difference was found 
between the groups. 

dIsCussIoN
In this study we observed that DTE 

and DTB times were similar in women and 
men, consistent with a lack of sex-based 
disparity in the diagnosis and treatment of 
STEMI in our institution.  This is an im-
portant finding since the ECG is required 
for appropriate diagnosis of STEMI, and 
time to primary PCI is strongly associated 
with mortality risk.3 

Our findings differ from others that 
reported sex-based differences in ECG 
time with delays reported for women.2, 8, 

9  This likely reflects the inclusion of only 
STEMI patients as opposed to all non-
traumatic chest pain or ACS, where clini-
cal presentations are more variable. In our 
cohort, the clinical presentation in women 
and men was similar with the majority of 
patients presenting with chest pain as the 
chief complaint and arriving to the ED 
by ambulance.  Interestingly, those who 
did not present with chest pain as their 
chief complaint did not have statistically 
significant delays in acquisition of ECGs.  
This may be because STEMI patients, ap-
pear more ill than non-STEMI ACS and 
low risk chest pain patients, and are more 
likely to arrive by ambulance, which leads 
to a more rapid triage process. In support 
of this concept, a prior study showed that 
only 33% of patients with non-STEMI had 
an initial ECG obtained within 10 minutes 
of ED arrival compared to 80% in our 
study.2 Additionally, a retrospective cross 
sectional analysis of patients presenting to 
our institution found that fewer than 25% 

of patients with atypical symptoms of ACS 
received a timely ECG and patients arriv-
ing by ambulance had significantly shorter 
ECG times than walk-ins.8

While it did not reach statistical signif-
icance, the sex difference in DTB of almost 
nine minutes we observed between women 
and men may be clinically important. The 
study, however, was not powered to assess 
clinical outcomes. Previous studies have 
reported delays in time to reperfusion in 
women with STEMI with higher adjusted 
mortality compared to men.10 Our study 
suggests that the difference in DTB time 
is not related to a delay in diagnosis and 
further investigation into factors that may 
delay reperfusion such as obtaining arterial 
access or angiography are warranted and 
may identify additional targets to further 
improve care in STEMI patients.  

.
lImItatIoNs

Our study is limited by it being a 
single site at an academic urban medical 
center and results may not be generaliz-
able to other institutions.  Our hospital 
has a multidisciplinary DTB time quality 
improvement team comprised of represen-
tatives from the ED, interventional cardi-
ology, cath lab, and hospital. An internal 
monitoring system to track DTB times 
has been in place since 2005 and all cases 
that fall outside the guideline times are 
reviewed. The results, therefore, may not 
be observed in hospitals with less organized 
or successful primary PCI programs. The 
presence of the cath lab in the ED also 
facilitates rapid DTB times. An additional 
limitation is the relatively small sample size. 
It is possible that statistically significant dif-
ferences would be found in a larger patient 
population. 

CoNClusIoNs
In a primary PCI program where 

the majority of patients receive guideline 
recommended care we did not observe 
differences in the diagnosis or treatment 
of STEMI according to sex.  This sug-
gests that ED and hospital protocols for 
evaluating high-risk ACS patients work 
effectively in both women and men.
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