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Differences in admission rates and outcomes between men
and women presenting to emergency departments
with coronary syndromes
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or patients experiencing a new-onset acute cardiac
ABSTRACT event, the emergency department is usually the point
of first contact with the health care system. A fraction

Background: Previous studies examining sex-related differ-
ences in the treatment of coronary artery disease have fo-
cused on patients in hospital. We sought to examine sex-
related differences at an earlier point in care — presentation
to the emergency department.

Methods: We collected data on ambulatory care and hospital
admissions for 54 134 patients (44% women) who presented
to an emergency department in Alberta between July 1998
and March 2001 because of acute myocardial infarction, un-
stable angina, stable angina or chest pain. We used logistic
regression and Cox regression analyses to determine sex-
specific associations between the likelihood of discharge
from the emergency department or coronary revasculariza-
tion within 1 year and 1-year mortality after adjusting for age,
comorbidities and socioeconomic factors.

Results: Following the emergency department visit, 91.3% of pa-
tients with acute myocardial infarction, 87.4% of those with un-
stable angina, 40.7% of those with stable angina and 19.8% of
those with chest pain were admitted to hospital. Women were
more likely than men to be discharged from the emergency de-
partment: adjusted odds ratio (and 95% confidence interval
[CI]) 2.25 (1.75—2.90) for acute myocardial infarction, 1.71 (1.45—
2.01) for unstable angina, 1.33 (1.15-1.53) for stable angina and
1.46 (1.36—1.57) for chest pain. Women were less likely than men
to undergo coronary revascularization within 1 year: adjusted
odds ratio (and 95% Cl) 0.65 (0.57—0.73) for myocardial infarc-
tion, 0.39 (0.35-0.44) for unstable angina, 0.35 (0.29-0.42) for
stable angina and 0.32 (0.27-0.37) for chest pain. Female sex
had no impact on 1-year mortality among patients with acute
myocardial infarction; it was associated with a decreased 1-year
mortality among patients with unstable angina, stable angina
and chest pain: adjusted hazard ratio (and 95% CI) 0.60 (0.46—
0.78), 0.60 (0.46—0.78) and 0.74 (0.63-0.87) respectively.

Interpretation: Women presenting to the emergency depart-
ment with coronary syndromes are less likely than men to be
admitted to an acute care hospital and to receive coronary
revascularization procedures. These differences do not translate
into worse outcomes for women in terms of 1-year mortality.

Une version francaise de ce résumé est disponible a ’adresse
www.cmaj.ca/cgi/content/full/177/10/1193/DC1
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of patients presenting to the emergency department are ad-
mitted to an acute care hospital for treatment or continued
observation. Given that decisions made in the emergency
department govern not only immediate but also longer-term
treatment and outcomes, it is imperative that these deci-
sions be appropriate.

The issue of gender bias in the treatment and outcomes
of coronary artery disease has been examined extensively.
The current guidelines of the American College of Cardiol-
ogy and American Heart Association state that the treat-
ment of acute coronary syndromes in women should be
no different from that in men.»> However, several studies
have found evidence to the contrary. There is general con-
sensus that the frequency of cardiac catheterization is lower
among women and that they undergo fewer revasculariza-
tion procedures.>** Whether these lower rates are due to an
inherent gender bias or indicate appropriate care continues
to be debated.

Most studies of gender bias in cardiovascular care have fo-
cused either on patients in an acute care facility or on selected
patient populations, such as those who have undergone car-
diac catheterization. The few studies that have examined sex-
specific differences in treatment decisions earlier in the
process of care (i.e., in the emergency department) have ei-
ther been single-centre studies** or have involved clinical trial
patients.”* Moreover, examination of sex-specific differences
in cardiac care has traditionally been limited to more acute
conditions, such as acute myocardial infarction and unstable
angina.>*>*»**** There is a need to expand our evaluation to a
wider spectrum of coronary syndromes. We undertook the
current study (a) to examine differences in rates of admission
to acute care hospitals between men and women presenting
to the emergency department with a main ambulatory care di-
agnosis of acute myocardial infarction, unstable angina, sta-
ble angina or chest pain and (b) to determine whether a pa-
tient’s sex is an independent predictor of 1-year treatment and
outcomes in this cohort of patients.

From the Division of Cardiology (Kaul, Graham, Armstrong), Department of
Medicine, and the Canadian VIGOUR Centre (Kaul, Chang, Westerhout,
Armstrong), University of Alberta, Edmonton, Alta.
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Methods

Data source

Data for the study were retrieved from databases described
previously and maintained by Alberta Health and Wellness.®
The Ambulatory Care Classification System database (which
includes all visits to the 101 emergency departments in the
province, including patients brought by ambulance who died
before arriving at the hospital) was used to identify the study
cohort. Data from the Ambulatory Care Classification System
database were merged with data from a hospital discharge
database to identify subsequent admissions to hospital. One-
year mortality rates were obtained from the Alberta Health
Care Insurance Plan Registry. The provincial databases are
comprehensive and can be linked by a unique patient identi-
fier. Aggregate socioeconomic data for each of the 137 postal
code areas were obtained from Statistics Canada’s neighbour-
hood (area-wide) census data.

Patient population

We included in the study population all patients who pre-
sented to an emergency department of an acute care facility in
Alberta between July 1, 1998, and Mar. 31, 2001, with a main
ambulatory care diagnosis of acute myocardial infarction, un-
stable angina, stable angina or chest pain, as defined by the
International Classification of Diseases, gth revision, Clinical
Modification (for a list of the diagnostic codes, see Appendix
1, available online at www.cmaj.ca/cgi/content/full/177
[10/1193/DC2). The main ambulatory care diagnosis refers to
the main reason for provision of ambulatory care services to
the service recipient. In the case of multiple diagnoses, the
main ambulatory care diagnosis is the diagnosis responsible
for that greatest use of resources.

A patient’s index visit was his or her first emergency de-
partment visit during the study period that was because of a
condition relating to any of the diagnoses of interest. To en-
sure that the index visit corresponded to a new episode, we
excluded patients who were seen at an emergency department
in the 3 months before the index visit and those who had
been admitted to an acute care hospital because of a condi-
tion relating to a diagnoses of interest in the year before the
index visit. To establish a complete patient risk profile, we
considered a comorbidity to be present if it was reported dur-
ing the index emergency department visit, during inpatient
admission (if this occurred) concurrent to the emergency de-
partment visit or during any physician visit in the year before
the index emergency department visit. The patient’s initial di-
agnosis was determined from the record of the emergency
department visit.

Main outcomes

The main outcomes included the number and proportion of
patients admitted to an acute care facility within 48 hours af-
ter presenting with a new episode of acute myocardial infarc-
tion, unstable angina, stable angina or chest pain. The 48-
hour window was used to ensure that interhospital transfers
would be counted as admissions. In addition, we determined
the proportion of patients undergoing revascularization (per-
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cutaneous coronary intervention or coronary artery bypass
graft surgery) and the 1-year mortality rates.

Statistical analysis

Means and standard deviations as well as median and in-
terquartile ranges are presented for continuous variables. Val-
ues were compared across groups using Student’s ¢ test and
the nonparametric Mann—Whitney U rank sum test, respec-
tively. Categorical variables are presented as percentages, and
comparisons were made using the x> test.

Multivariable logistic regression analysis was used to ex-
amine whether a patient’s sex affected the likelihood of being
discharged from the emergency department. The regression
model included patient age as a continuous variable, sex (fe-
male v. male), residence in a metropolitan area (Edmonton or
Calgary) and quartile of median household income at the
neighbourhood level. To assess the impact of the presence of
comorbidities on the likelihood of being discharged from the
emergency department, we included a dichotomous risk-
factor variable in the model, indicating whether the patient
had diabetes, hypertension, congestive heart failure, cancer,
cerebrovascular disease, renal disease, cardiac dysrhythmias
or peripheral vascular disease.

To confirm the independent effect of a patient’s sex on
discharge status, we conducted a propensity-matched analy-
sis to examine the robustness of the results of our multivari-
able analyses. We developed a logistic regression model to
measure the propensity for early discharge. All baseline char-
acteristics, excluding patient sex, were included in the model.
The c-index for the model was o0.91. We used the propensity
score generated by this model to create a 1-to-1 matched co-
hort of patients who were admitted or discharged from the
emergency department. A total of 6355 matched pairs were
generated: 3476 patients were matched at the 5-decimal level
of the propensity score, 2137 at the 4-decimal level, 694 at the
3-decimal level and 48 at the 2-decimal level. We compared
baseline characteristics of patients admitted and discharged
from the emergency department in this propensity-matched
cohort using Student’s t test, the nonparametric Mann—
Whitney U rank sum test and the y? test. Logistic regression
analysis was used to assess the association between patient
sex and emergency department discharge status in this
matched cohort.

After adjusting for other baseline characteristics, we used
multivariable logistic regression analysis to examine whether a
patient’s sex was independently associated with the likelihood
of receiving coronary revascularization in the year following
the index emergency department visit.

We used Kaplan—Meier analysis to generate 1-year survival
curves, and log-rank statistics to examine sex-specific differ-
ences in unadjusted survival rates among patients who were
admitted to hospital and among those discharged from the
emergency department. We used Cox regression analysis,
with revascularization as a time-dependent covariate, to ex-
amine sex-specific differences in 1-year mortality after adjust-
ing for baseline variables.

The study was reviewed and approved by the ethics board
of the University of Alberta.
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Results

During the 32-month study period, 54 134 patients (44.2%
women) presented to the 101 emergency departments in Al-
berta with a new episode of acute myocardial infarction, un-
stable angina, stable angina or chest pain. Of these, 63.1%
(11 = 34 145; 47.8% women) had chest pain, 13.7% (1 = 7410;
39.3% women) had unstable angina, 11.6% (11 = 6290; 44.8%
women) had stable angina, and 11.6% (1 = 6289; 29.7%
women) had acute myocardial infarction.

Women were significantly older than men at presentation
across all diagnoses (Table 1). Comorbid conditions, such as
hypertension and peripheral vascular disease, were higher
among women than among men. Women were also more
likely than men to be residents of metropolitan areas and to
have lower median household income levels.

Overall, 3.5% of the patients presenting with acute myo-
cardial infarction died in the emergency department; there was
no significant sex-specific difference (3.4% of men and 3.8% of
women, p =0.46). One patient with unstable angina, 2 patients
with stable angina and 1 patient with chest pain died in the
emergency department. Among patients presenting with acute
myocardial infarction, 91.3% were admitted to an acute care

hospital within 48 hours after the emergency department pres-
entation. Similarly, 87.4% of the patients presenting with un-
stable angina, 40.7% of those with stable angina and 19.8% of
those with chest pain were admitted to hospital. For all 4 diag-
noses of interest, women were significantly less likely than
men to be admitted to hospital (p < 0.01): 89.4% of women v.
92.1% of men with acute myocardial infarction; 84.9% of
women v. 88.9% of men with unstable angina; 38.5% of
women V. 42.5% of men with stable angina; and 18.1% of
women V. 21.3% of men with chest pain (Figure 1).

About 60% of the patients with acute myocardial infarc-
tion, 53.8% of those with unstable angina, 22.6% of those
with stable angina and 8.2% of patients with chest pain had at
least 1 risk factor at baseline. Women were significantly more
likely than men to have at least 1 risk factor among the pa-
tients with acute myocardial infarction (66.4% v. 55.4% re-
spectively, p < o0.01) and among those with unstable angina
(56.9% v. 51.8% respectively, p < o.o1). There were no such
sex-specific difference among those with stable angina or
chest pain. The presence of a risk factor was associated with
dramatically reduced odds of discharge from the emergency
department (see Appendix 2, available online at www.cmaj.ca
[cgi/content/full/177/10/1193/DC2). Also, patients residing in

Table 1: Baseline characteristics of men and women presenting to emergency departments in Alberta between July 1, 1998, and
Mar. 31, 2001, because of a new episode of acute myocardial infarction, unstable angina, stable angina or chest pain*

Acute myocardial infarction Unstable angina Stable angina Chest pain
Men Women Men Women Men Women Men Women

Characteristic n=4419 n=1870 pvalue n=4500 n=2910 pvalue n=3475 n=2815 pvalue n=17837 n=16308 p value
Age, yr

Mean (SD) 62 (13) 70 (13) < 0.01 62 (13) 67 (13) < 0.01 61 (14) 67 (14) <0.01 49 (17) 52 (18) < 0.01

Median 61.5 71.4 <0.01 62.5 67.7 < 0.01 61.9 68.8 < 0.01 47.0 50.6 < 0.01
Diabetes mellitus 15.1 17.1 0.04 15.0 14.5 0.59 5.5 5.4 0.87 2.0 1.5 < 0.01
Hypertension 23.1 34.7 <0.01 28.7 36.1 < 0.01 12.2 13.9 0.05 3.9 5.0 < 0.01
Congestive heart
failure 14.5 19.4 <0.01 6.6 7.0 0.42 2.6 3.4 0.09 0.7 0.8 0.57
Cancer 3.8 4.4 0.23 3.9 2.9 0.02 1.8 1.6 0.50 0.8 0.7 0.28
Cerebrovascular
disease 7.0 6.6 0.55 7.3 5.6 < 0.01 2.9 2.3 0.18 1.2 0.9 0.02
Renal disease 2.8 2.9 0.80 1.9 1.0 < 0.01 0.5 0.5 > 0.99 0.1 0.1 0.41
Cardiac
dysrhythmias 20.5 21.8 0.25 14.0 14.4 0.66 6.0 5.6 0.52 2.1 1.8 0.03
Peripheral
vascular disease 5.4 7.3 <0.01 6.4 7.8 0.02 2.8 3.5 0.13 1.1 1.4 0.02
Metro residentt 49.8 51.7 0.18 58.3 62.1 < 0.01 43.0 44.8 0.16 40.4 42.5 < 0.01
Median household
income,t $ 54780 50894 <0.01 56 157 54 249 < 0.01 53 531 50470 <0.01 53 746 52 800 < 0.01
Income quartile < 0.01 <0.01 <0.01 <0.01

<$39 191 23.1 30.3 21.0 24.7 25.0 30.0 24.2 26.1

$39 192-$49 975  25.1 26.8 23.8 24.3 24.5 26.5 25.2 25.9

$49 976-$63 581  24.7 21.9 26.0 25.0 25.8 23.0 25.2 24.1

> $63 582 27 .1 21.0 29.2 26.0 24.7 20.5 25.4 23.9
Note: SD = standard deviation, SES = socioeconomic status.
*Values shown are percentages of patients unless stated otherwise.
tPatient lives in Edmonton or Calgary.
FAt the neighbourhood level.
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metropolitan areas (Calgary or Edmonton) were more likely
than patients living elsewhere in Alberta to be discharged
from the emergency department.

The results of the multivariable logistic analysis were con-
firmed by the propensity-matched analysis of a subset of 6355
patients. A score for propensity of discharge from the emer-
gency department was based on the patients’ baseline charac-
teristics, excluding sex. In this matched cohort, 38.7% of the pa-
tients admitted to hospital and 48.0% of patients discharged
from the emergency department were female (p < o0.o1). There

Diagnosis Unadjusted OR (95% Cl)
1.53 (1.22-1.92)
1.43 (1.24-1.64)
1.18 (1.07-1.31)
1.22 (1.16-1.29)

Adjusted OR (95% Cl)
2.25 (1.75-2.90

)
1.71 (1.45-2.01)
)
)

Acute myocardial infarction
Unstable angina
Stable angina

Chest pain

Acute myocardial infarction
Unstable angina
Stable angina 1.33 (1.15-1.53

Chest pain 1.46 (1.36-1.57

were no other significant baseline differences between the 2
groups (see Appendix 34, available at www.cmaj.ca/cgi/content
[full/177/10/1193/DC2). Female sex was associated with higher
odds of discharge from the emergency department before and
after adjusting for other factors (see Appendix 3B, available on-
line at www.cmaj.ca/cgi/content/full/177/10/1193/DC2).

For all 4 diagnoses of interest, female sex was associated
with a decreased likelihood of coronary revascularization within
1 year after the index emergency department visit, even after we
adjusted for differences in baseline characteristics (Figure 2).
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Figure 1: Odds of women (n = 23 9o3) versus men (n = 30 231) being discharged from the emergency department,

by diagnosis. OR = odds ratio, Cl = confidence interval.

Diagnosis Unadjusted OR (95% Cl)
Acute myocardial infarction 0.58 (0.51-0.65)
Unstable angina 0.41 (0.37-0.46)
Stable angina 0.37 (0.31-0.44)
Chest pain 0.37 (0.32-0.43)

Adjusted OR (95% Cl)

Acute myocardial infarction 0.65 (0.57-0.73

)
Unstable angina 0.39 (0.35-0.44)
Stable angina 0.35 (0.29-0.42)
Chest pain 0.32 (0.27-0.37)
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Figure 2: Odds of women (n =23 9o3) versus men (n = 30 231) undergoing coronary revascularization within 1 year
after index emergency department visit, by diagnosis. OR = odds ratio, Cl = confidence interval.

1196 CMAJ

* NOVEMBER 6,2007 * 177(10)



Among the patients who were admitted to hospital, rates of
revascularization were higher among men than among women
across all diagnoses (see Appendix 4, available online at www
.cmaj.ca/cgi/content/full/177/10/1193/DC2). However, men were
significantly more likely than women to visit the emergency de-
partment within 1 year with a repeat myocardial infarction.
There were no sex-specific differences in the number of days to
repeat myocardial infarction, except among patients who pre-
sented with stable angina. Among patients with unstable
angina, stable angina and chest pain who were discharged from
the emergency department, rates of revascularization were
higher among men than among women (see Appendix 5, avail-
able online at www.cmaj.ca/cgi/content/full/177/10/1193/DC2).
Except for patients with chest pain, there were no significant
differences between men and women in terms of readmission
rates and additional emergency department visits.

The only significant difference between men and women
in 1-year mortality was observed among patients with acute
myocardial infarction (Figure 3). However, in a Cox regres-
sion model in which we adjusted for baseline characteristics
and treated coronary revascularization as a time-dependent
covariate, female sex had no impact on 1-year mortality
among patients with acute myocardial infarction and was as-
sociated with a decreased 1-year mortality among patients
with unstable angina, stable angina and chest pain (see Ap-
pendix 6, available online at www.cmaj.ca/cgi/content/full
[177/10/1193/DC2). Other predictors of an increased risk of 1-
year mortality across all diagnoses included cerebrovascular
disease and renal disease.

Interpretation

In this study, women who presented to the emergency depart-
ment with a new episode of acute myocardial infarction, un-

Unadjusted hazard

Diagnosis ratio (95% Cl)
Acute myocardial infarction 1.72 (1.48-2.02)
Unstable angina 0.79 (0.62-1.01)
Stable angina 0.96 (0.74-1.23)
)

Chest pain 0.89 (0.77-1.04

Adjusted hazard
ratio (95% CI

Acute myocardial infarction 1.10 (0.91-1.35

)
Unstable angina 0.60 (0.46-0.78)
Stable angina 0.60 (0.46-0.78)
Chest pain 0.74 (0.63-0.87)

stable angina, stable angina or chest pain were less likely than
their male counterparts to be admitted to an acute care facility
within 48 hours. Consistent with findings from previous
studies,*»** women in our study were older and more likely
than men to have comorbidities, such as hypertension and
peripheral vascular disease. Also, women were less likely than
men to undergo coronary revascularization procedures dur-
ing the year following their index emergency department
visit. However, this seemingly less aggressive approach to
treatment among the women had no impact on their 1-year
mortality. After adjusting for baseline characteristics, we
found no sex-specific differences in 1-year mortality among
patients who presented with acute myocardial infarction;
among patients with unstable angina, stable angina and chest
pain, female sex was associated with a decreased 1-year mor-
tality. A possible explanation for this finding is the higher
prevalence of normal coronary arteries among women pre-
senting with angina symptoms than among men, as docu-
mented by previous studies.***

Our examination of an earlier point in the care spectrum
revealed that 3.5% of patients presenting with acute myocar-
dial infarction died in the emergency department. Although
there was no significant sex-specific difference in mortality,
this information has not been accounted for in studies that
only included patients admitted to inpatient facilities or who
have undergone cardiac catheterization.

We also found that 5.2% of the patients with acute myo-
cardial infarction, 12.6% of those with unstable angina,
59.3% of those with stable angina and 80.2% of the patients
with chest pain were discharged alive from the emergency
department. Consistent with the few studies that examined
patients presenting to the emergency department,'®*>** we
found that women were less likely than men to be admitted
to hospital. After adjusting adjusted for differences in pre-
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Figure 3: Risk of women (n =23 903) versus men (n =30 231) dying within 1 year after index emergency department

visit, by diagnosis. Cl = confidence interval.
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senting characteristics, we found that female sex was signifi-
cantly associated with an increased likelihood of discharge
from the emergency department across all 4 diagnoses.
These results were confirmed in the propensity-matched
analysis. Residence in a metropolitan area was also associ-
ated with an increased likelihood of discharge among pa-
tients with unstable angina, stable angina and chest pain,
which suggested that easy access to acute care facilities may
play a role in the decision to discharge patients from the
emergency department.

The reasons why patients with acute myocardial infarction
and unstable angina were discharged from the emergency de-
partment requires further investigation, especially given the
findings from our study and previous studies that showed that
patients with acute myocardial infarction who were dis-
charged had worse outcomes than those who were admitted
to hospital.*>** Possible explanations for discharge include the
presence of normal electrocardiograms or electrocardiograms
confounded by other abnormalities, such as left ventricular hy-
pertrophy or left bundle-branch block. Women are more likely
than men to present with nondiagnostic electrocardiograms
and atypical symptoms,*>*>** which may explain their higher
rate of discharge. Unfortunately, the administrative databases
used in our study do not contain information on the electro-
cardiograms or on other detailed clinical or laboratory infor-
mation that would allow us to determine the extent to which
these factors may have contributed to the discharge of patients
from the emergency department. Prospectively designed co-
hort studies capturing more detailed data, especially at hospi-
tals with established chest-pain units, may be able to provide
better insight into effective triage of this population in the
emergency department.

Some limitations of our study should be noted. There were
significant differences in the baseline characteristics of the
men and women included in our study. Although we used
statistical methods to adjust for these differences, residual
confounding may have remained as a result of both observed
and unobserved differences between the sexes that may ex-
plain the difference in outcomes. Our study did not contain
the level of detail of clinical or laboratory tests captured in
registries or clinical trials. Previous assessments have found
the coding of diagnoses by medical records personnel of pa-
tients admitted to hospital to be both accurate and complete.
However, no formal assessment of the accuracy of the coding
of the ambulatory care data has been conducted. Although ev-
idence suggests that it is valid,*” our use of median household
income at the neighbourhood level may not always accurately
reflect an individual patient’s socioeconomic status.

Our decision to include patients presenting with chest
pain requires clarification. Chest pain is a symptom that may
or may not be related to cardiovascular disease. However, we
believe that it was important to include it, because many pa-
tients with cardiovascular disease present with chest pain.
With respect to the primary outcomes of our study — the re-
lation between the sex of a patient and admission status and
outcomes — the results observed for the patients with chest
pain were similar to those for the patients with the other 3
cardiovascular diagnoses.
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Conclusions

Among patients presenting to an emergency department with
a main ambulatory care diagnosis of acute myocardial infarc-
tion, unstable angina, stable angina or chest pain, we found
that women were more likely than men to be discharged
home and less likely than men to undergo cardiac catheteri-
zation or revascularization in the year following their index
visit to the emergency department. However, this more con-
servative approach to treatment among women did not ap-
pear to have an impact on the 1-year mortality in this patient
population.
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