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ABSTRACT
Coronary Artery Disease (CAD) is now recognized to occur in men and women of all
ages. Prior assumptions that it is a disease found mainly in middle-aged, type-A
personality, overweight, smoking males have been disproven. Only recently have
research findings fully appreciated CAD as a disease found in both sexes, all age
groups, and with no discriminatory factors. It is the leading cause of death in women
over sixty years of age. This study analyzed gender and age related differences in
diagnosis and treatment of CAD. AMC Inc., The Chest Pain Registry provided data in
aggregated form from 5,619 patients. Age and gender were i.dentified in relation to
time of first diagnostic electrocardiogram (ECG) in the emergency department and
treatment modalities utilized. Not only were discrepancies found in relation to gender
but also in age. It is the opinion of the authors that education of patients, nurses,
advanced practice nurses and physicians is instrumental in initiating change. Only
when these differences are recognized and addressed will the medical community see
a decline in mortality of CAD in women.
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CHAPTER ONE
INTRODUCTION
Coronary Artery Disease (CAD) is the number one killer of adult women post
menopausal in the United States. It is responsible for more female deaths each year
than all other causes combined (Douglas & Poppas, 2003). Despite this fact, women
presenting with symptoms of coronary artery disease are often misdiagnosed and
receive less aggressive treatment than their male counterparts. It is hopeful that
increased awareness and education for practitioners will cause this trend to change,
leading to improved outcomes.

Background and Significance
CAD is found in both sexes, all age groups and has no discriminatory factors.
It is the leading cause of death in women over sixty years of age and kills more

women each year than cancer, chronic obstructive pulmonary disease, diabetes, and
pneumonia combined. The incidence of coronary

arterydisease in women continues

to rise during the postmenopausal years, catching up with or even exceeding men by
age seventy-five (Jong & Sternberg, 1999). According to Jones (2001) the risk of
CAD is quadrupled by the onset of menopause, whether natural or surgical, as
compared to women of the same age who are still menstruating.
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Problem Statement
Cardiovascular disease is the number one killer of women (in the United
States) after the age of menopause. Despite this widely publicized fact, women
presenting with acute coronary artery disease symptoms have delayed diagnosis and
are treated less aggressively than men.

Purpose of Study
The purposes of this study are : (a) to determine if there are gender differences
in diagnosing coronary artery disease, and (b) to determine if there are gender
differences in the treatment of coronary artery disease.

Research Questions
1. Is there a delay in diagnosing women who present with acute coronary
artery disease?
2. Is there a difference in treatment modalities selected for men and women
with coronary artery disease?
3. Are women with coronary artery disease treated less aggressively than
their male counterparts?

Framework
The Neuman Systems Model is the framework that guides this research plan.
Betty Neuman proposes a wellness-illness model that is based upon the concept that
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an individual is "an interacting open system in his total interface with his
environment and is at all times either in a dynamic state of wellness or ill health in
varying degrees" (Nicoll, 1997, p. 311). When Neuman refers to the individual
interfacing with the environment, the key concepts that affect this relationship are the
lines of defense, buffers, and stressors. Neuman recognizes that "variables affect man
and man in tum affects variables found in the environment" (Nicoll, 1997, p. 311 ).
This model is based on the general theory that all living organisms live in an open
system, a complex organization with interwoven elements that interact (Freese,
2002). This interaction looks at the individual as a whole and all of the variables that
affect the client system, including physiological, psychological, sociocultural,
developmental, and spiritual variables. In fact, in the second edition ofNeuman's
book, she changed the spelling of the word "holistic" to "wholistic" to increase the
understanding of looking at an individual as a "whole person" (Freese, 2002,).
Neuman explains her model as:
The development of the wholistic systemic perspective of the Neuman
Systems Model facilitated by my own basic philosophy of helping each other
live, many diverse observations and clinical experiences in teaching and
encouraging positive aspects of human variables in a wide variety of
community settings, and theoretical perspectives of stress related to the
interactive, interrelated, interdependent, and wholistic nature of systems
theory. The significance of perception and behavioral consequences cannot be.
overestimated (Neuman, 1995, p. 675-676).
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According to Freese (2002) the Neuman Systems Model, which has been
described by others as being "a grand nursing theory", is a diverse, conceptual
framework. The model , which is adaptable to a wide variety of practices, has a broad
perspective to guide nursing practice and provides a comprehensive basis for research
and education. The Neuman Systems Model is a widely accepted model in the public
health arena, and its use facilitates goal directed and wholistic patient care (Freese,
2002).
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The Neuman model begins with the concept that the individual is the Basic
Core, representing basic survival factors or basic responses. The Lines of Resistance
or internal resistance factors (the immune system) function to stabilize and return the
individual to a wellness state, or at least a higher level of stability following a
stressor. In this case the stressor would be the acknowledgement or discovery of
coronary artery disease. These lines represent coping capabilities, cognitive abilities,
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and an individual's genetic makeup. The model's outer solid circle is considered to be
an individual's normal range ofresponses to their environment and is

the

Normal Line of Defense, or a state of wellness and stability. The Normal Line of
Defense can be affected by age, development, and lifestyle.

the core is

an outer circle consisting of a broken line that can be altered rapidly. This line, known
as the Flexible Line of Defense, represents interrelationships between the individual's
variables, which include physiological, psychological, sociocultural, developmental,
and spiritual. These variables make up a protective buffer system, preventing
stressors from altering a wellness state. When the Flexible Line of Defense is not
capable of protecting an individual from outside stressors, the stressor breaks through
to the Normal Line of Defense, which determines the degree of reaction to the
stressor (Freese, 2002).
Ideally, the main role of healthcare providers would be to support the
individual's Normal Line of Defense.

prevention, reducing the possibility of

an individual's encountering of a stressor, can be accomplished through public
education related to coronary artery disease and lifestyle modification.
prevention involves the early diagnosis and treatment of the disease or diseases such
as hypertension and diabetes that increase ones risk 'of development of coronary
artery disease. Tertiary prevention involves educating patients related to their
coronary artery disease and treatment plan, which could include medications and
cardiac rehabilitation. The goal is always to restore individuals to a higher level of
wellness.
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Conceptual and Operational Definitions
Independent variable

Gender

Conceptual definition

The use of one or more of the following: male or female.

Operational definition

Aggregated data was divided into subgroups of male data

versus female data.
Independent variable

Age

Conceptual definition

Age in years

Operational definition

Measurement of age in actual years; data was aggregated by

grouping subjects into ten year age blocks.
Independent variable

Time

Conceptual definition

Unit of measure in minutes

Operational definition - Measurement of actual mean or median time in minutes. The
"timer" begins when the patient walks through the emergency department
door with complaint of a symptom related to coronary artery disease. The first
timed documentation begins with the intervention, either administration of a
fibrinolytic or percutaneous coronary intervention.
Independent variable - Acute Coronary Syndrome
Conceptual definition - The use of one or more of the following: Coronary Artery
Disease (CAD), unstable angina pectoris, acute myocardial infarction, ST
elevated myocardial infarction (STEMI), non-ST elevated myocardial
infarction (NSTEMI).
Operational definition - Patients with CAD were classified as patients with greater
than fifty percent narrowing in at least one major coronary artery or prior
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myocardial infarction and at least 1mm ST-segment depression on treadmill
exercise.
Independent variable - Cardiovascular Disease Interventions
Conceptual definition - Interventions utilized in the treatment of cardiovascular
disease include the use of any of the following: fibrinolytic therapy,
percutaneous coronary intervention (PCI) or revascularization and coronary
artery bypass surgery.
Operational definition - This variable was measured by categorizing primary
interventions as either fibrinolytic intervention or primary PCI intervention.

Major Assumptions
An assumption related to coronary artery disease is that it is a disease of the
Type-A personality, overweight, sedentary, smoking male. Other assumptions relate
to symptoms. Typical symptoms related to coronary artery disease are sudden onset
of severe midsternal chest pain radiating to the neck and left arm. It is assumed that
when women present to the emergency department complaining of chest pain and
shortness of breath they are suffering from an anxiety related reaction and not a
cardiac related occurrence. Another assumption is that ·both genders desire unbiased,
appropriate diagnosis, treatment and follow-up.

Major Limitations
A limitation of this study is that despite documented results related to gender
bias and women with coronary artery disease, many healthcare providers would have

14
to acknowledge that this bias is present and that it contributes to the problem. Another
limitation is that there is no manipulation of variables in the research design utilized
for this study, making it impossible to view a cause and effect relationship.
The fact that the aggregated data from the database utilized only compared
gender and age is a limitation. In addition, the instrument utilized prior to aggregation
of data was unavailable, making it impossible to establish validity.

Significance of the Study
This study provides clarification as to why cardiovascular disease continues to
be the number one killer of postmenopausal women. In addition, it can serve to help
increase awareness of health care providers regarding the importance of early
diagnosis and treatment, regardless of gender. The study can also increase public
awareness, leading to better outcomes through patients seeking treatment in a more
timely manner.
The American Heart Association recognizes that coronary artery disease is the
leading killer of women after age sixty-five (2006). One of their leading forums is to
educate the public related to women and coronary artery disease. The nationally
recognized "Go Red For Women®" day and a "red dress" insignia as their logo are
methods they utilize to heighten awareness.

Summary
The designation of being male is one of the risk factors associated with
coronary artery disease. According to the American Heart Association (2006) more

15

women die of cardiovascular diseases than the next five causes combined, and almost
twice as many from all cancers, including breast cancer. Given these facts, should
maleness as a risk factor be considered obsolete? If being male is one of the risks, are
healthcare practitioners being set-up for gender bias when diagnosing and treating
coronary artery disease in women?
Although coronary artery disease usually presents later in women, it causes
significant mortality. According to the American Heart Association (2006), women
who have heart attacks are more likely to die within a few weeks than men. Even
though men are at greater risk of having heart attacks, forty-nine percent of the deaths
from coronary heart disease in 2003 were women.
It is the responsibility of healthcare providers to appreciate the importance of

coronary artery disease in women and educate their patients in relation to risk factors
and lifestyle modifications. Only when this occurs on a regular basis will a decline be
seen in the mortality rate of women.
Continued research in this area will lead to a clearer understanding of why
coronary artery disease is stiJJ considered a predominantly male disease. Increased
awareness and education wiJJ be the beginning of helping practitioners and their
female patients recognize the morbidity and mortality risks associated with heart
disease.
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CHAPTER TWO
REVIEW OF LITERATURE
The focus of this chapter is to determine what gender differences exist in the
diagnosis and treatment of acute coronary syndrome. Even though CAD is associated
with females , it has been more commonly a disease associated with middle-aged,
overachieving, sedentary males (American Heart Association, 2006). The problem of
cardiovascular disease in women has only come to the forefront within the last fifteen
years or so. In general, women have only recently been included in major trials where
the outcomes were utilized to determine treatment protocols for cardiovascular
disease.
According to the American Heart Association (2006), reasons for lower
occurrence of CAD in younger women are unclear. While it has not been definitely
proven, natural estrogen Joss due to menopause may contribute to higher risk of
CAD.
The review of literature (ROL) covered studies and articles from 1993 through
2006, covering areas from assessment and detection of cardiac disease prior to
hospitalization through initial presentation to the outpatient or hospital setting,
diagnosis, testing, treatment and management of CAD. The ROL focused on gender
biases related to diagnosis and treatment of women with CAD.
Internet resources used to conduct this literature review were CINAHL and
Medline online databases accessed through McKee Library at Southern Adventist
University. ToDate online database and Eastern Tennessee State University (ETSU)
Library accessed through Parkridge Health System, Inc. were also utilized. Keywords
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included "women's cardiac health," "coronary artery disease'', "women's heart

programs," and "cardiovascular disease in women."
When investigating this topic, twenty-six references were reviewed; ten of
those were research studies. These included articles and studies related to initial

presentation to the hospital or outpatient setting, presenting symptoms, nurses'
perceptions related to differences between men and women with cardiac related
complaints, age differences, diagnostic testing and results, interventions, medications,

and prevention of the coronary artery disease process.

Women and Cardiovascular Disease
The initial manifestations of coronary arterydisease typically present later in

women than in men. Premenopausal women have a lower incidence than their same
age gender counterpart, which led to the assumption that when compared to men,

women were offered some type of protection against the development of
cardiovascular disease (Kuhn & Rackley, 1993). While women enjoyed a lower
disease incidence in the younger age group, postmenopausal women can reach the
same level as men within ten years after cessation of menses (Turek, 2000). As

estrogen levels declined, so did the protection that it offered women. "Death rates
from cardiovascular disease increase linearly until middle age in men and women and
begin to converge in late middle age such that men and women have a similar
incidence in coronary artery disease in the older age groups" (Kuhn & Rackley, 1993,
p. 2629).
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Since the elderly population is growing, and more women are developing
cardiovascular disease, it is extremely important to recognize and act on opportunities
to improve the knowledge related to cardiovascular disease risk factors, lifestyle
modification, diagnosis, and treatment. With this advanced knowledge women will be
able to amend their lifestyle in an effort to prevent them from becoming one of the
cardiovascular statistics.
Prevention plays a major part in maintaining cardiac health, which is essential
in maintaining the quality of life. Typically, healthier individuals survive longer. It is
widely known that making lifestyle modifications can improve health. Gender is set
at conception. An individual who is born female will retain female genes and will die
a genetically determined female. Despite attempts to look younger, individuals are
continually aging. Age, gender, and genetics are factors that cannot be changed.
Lifestyle modifications alter risk factors and improve health. Bad habits, such
as smoking and drinking, can be stopped. Other lifestyle changes, such as weight loss,
healthier eating choices and decreasing stress levels can all also help lead to better
health. Careful management of hypertension, dyslipidemia, and diabetes reduces the
risk of disease development later in life (American Heart Association, 2006).
Most studies indicate that there are anatomical gender differences, as well as
pathophysiological , in the way healthcare providers diagnose and treat women. This
is because men and women are different, and their disease processes are different.
Lipid profiles of men and women are similar until about the age of twenty.
Cholesterol profiles in women change substantially as they age. However, over the
next two decades men increase progressively faster than women. Cholesterol levels
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increase in women over the age of fifty-five , catching up with or exceeding men. Data
from the Framingham study show a direct relationship between the total cholesterol
level and an increased risk in development of cardiovascular disease (Kuhn &
Rackley, 1993).
Women ' s symptoms and presentations are different, all leading to a difference
in the diagnosis, treatment, and education of those who do present with cardiac
complaints. Studies show that women do not typically present to the emergency
department with sudden onset of severe crushing midstemal chest pain. Their
symptoms are usually more vague and less alarming, causing the staff to think of
differential diagnoses other than acute coronary syndrome, delaying their first
diagnostic ECG (Love and Shumaker, 2005).

Description of Studies

Psychophysiological Investigations of Myocardial Jschemia Study
The multicenter Psychophysiological Investigations of Myocardial Ischemia
(PIMI) study measured pain perception in addition to several psychological attributes
in patients with coronary artery disease. The purpose of this study was to determine if
psychological and physiological factors influence occurrence 'of myocardial ischemia
symptoms induced in the laboratory by mental stress and exercise. The main purpose
of the study was to assess why there are gender differences in the clinical presentation
of coronary artery disease. The authors recognized that accurately diagnosing women
with coronary artery disease is difficult and remains challenging, but they sought to
understand why these differences exist.
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The study consisted of 196 patients with CAD (>50% narrowing in at least
one major coronary artery or prior myocardial infarction) all of whom had Imm STsegment depression on treadmill exercise. Of the participants, 170 were men and 26
were women. There were four different testing sites. This multivariate consisted of
collecting physiological and psychological test results. Serum potassium, epinephrine,
norepinephrine, cortisol, b-endorphin, and glucose levels were drawn. Cardiac
function, sensory threshold, and autonomic function testing were performed at
specified times: before, during, and after exercise. Mental testing to assess
depression, anxiety, neurohormonal, and thermal pain perception were repeatedly
assessed at different intervals (Sheps, et al. , 200 I).
Eligibility for this study was established during a qualifying visit in which the
subjects submitted to an exercise treadmill test. Within three months, mental and
exercise stress tests were performed after fasting on two separate occasions in a two
week period. The remaining tests (cardiac function, psychological tests, serum
samples, and sensory threshold, and autonomic function data) were collected at
specified times before, during, and after these stress tests.
This was a complex study with a multitude of components. On the physical
stress day the participants completed a Beck Depression Inventory and the
Spielberger State Anxiety Scale. They were subjected to Marstock sensory testing
(standard application of graded heat stimuli to the skin). They performed bicycle
exercise stress tests followed by repeat sensory testing. They then took a psychologic
test battery and were graded on the Cook-Medley Hostility Scale and the Toronto
Alexithymia Scale. This was followed by completion of the Modified Autonomic
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Perception questionnaire and Anger Expression Scale. They took a Temperament
Character Inventory and a Harm Avoidance test.
On the Mental Stress day, the Beck Depression Inventory, the Spielberger
Anxiety Scale, and the Marstock sensory test were repeated. This repetition was an
effort to follow a pattern similar to day one. The physical stress was substituted by
two five-minute mental stress tests. Subjects were asked to speak on an assigned topic
for five minutes while laboratory staff evaluated them. After completion of the mental
tests, the Marstock sensory test was repeated, followed by autonomic function testing.
The statistical analysis compared men and women on categorical measures
with X 2 (chi-square) tests and on continuous measures with Wilcoxin tests. The
SAS® statistical package was utilized to perform the statistical analysis.
The study showed numerous differences between men and women with
documented coronary artery disease. Although their demographic information and
medical history characteristics were very similar, their results were different. Women
reported chest pain more frequently than men during mental stress, but during
physical exercise the duration of exercise was less in women (4.5

± 2 minutes in

women vs. 7.7 ± 2.9 minutes in men, p < 0.02 for bicycle and 6.5

± 2.7 minutes in

women vs. 7.9 ± 3.0 in men, p < 0.007). When the total numbers of chest pain
episodes reported across all five conditions were compared by sex, women reported
chest pain on four or more occasions (30.8% vs. 9.6%, P < 0.01). This suggests that
women with CAD experience chest pain more often then men during daily life and
mental stress but not exercise.
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In addition to experiencing chest pain more often then men, women
experience lower threshold tolerance to temperature extremes and suffer more from
depression and anxiety than men (Sheps, et al. 2001 ). Elevated sensitivity to pain was
defined as "pain threshold of less that 41 ° C" (Sheps, et al., 2001 , p.3). Among the
women tested, 33% were classified as hypersensitive while only 10% of males were
classified as sensitive (p < 0.001) (Sheps, et al. , 2001).
As described above, this study supported the hypothesis that there are sex
differences in chest pain patients with CAD. It showed that there are physiological
and psychological reasons for those differences, and the typical conditions that
precipitate chest pain in men are not typical for women. A major strength of this
research study is the large number of variables tested in relationship to gender
differences. Both physiological and psychological variables were investigated, and
great attempts at standardization of these tests were made. A weakness regarding this
study would be the small number of women in the study (n = 26) as compared to men
(n

=

170).

Sex Differences in Invitation Results and Treatment in Subjects Referred for
Investigation of Chest Pain
In the study Sex differences in invitation results and treatment in subjects

referred for investigation of chest pain by Dawkins, Livesey, Rodwell, Simpson and
Wong (2001) the researchers' main objective was to determine if there were
differences in referral patterns and investigational results between men and women
undergoing diagnostic treadmill testing and coronary arteriography. In this study,
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subjects were referred for initial assessment by treadmill exercise testing. Using
various diagnostic endpoints, the researchers looked for possible sex bias in the
subsequent referral for coronary angiography or further scanning.
This was a cohort study, where the populations studied were men and women
referred by primary care physicians to an open access chest pain clinic for their initial
investigation of chest pain between December 1997 and April 2000. A nurse recorded
demographical data onto a database, along with duration of the exercise test, the
occurrence of chest pain during the procedure, and any electrocardiogram (ECG)
changes (Dawkins et al, 2001 ). The tests were supervised by specialist cardiology
registrars who decided after consultation and confirmation by a cardiologist whether
further testing was indicated (coronary angiography or myocardial perfusion
scanning).
The results showed that of the 2,002 subjects referred to the open access
clinic, 1,522 fulfilled the inclusion criteria. The mean age was 56. 1 ± 13 .1 and 5 8.2 ±
12.2 years for men and women (p = 0.002). When overall referral rates were reviewed
women were referred as often as men (34.6% vs. 38. l %), but men were more often
referred for coronary arteriography (35.6% vs. 26. l %; odds ratio 1.6, 95 % CI 1.2 to
2.0) while women were more often referred for myocardial perfusion imaging (8.5%
vs. 2.5%; odd ratio 3.6, 95% CI 2.2 to 6.0). The study did show that positive stress
tests occurred more often in men than women, and that the women were more likely
to have tests without pain or ECG changes. Overall, men were more likely than
women to be referred for percutaneous t (PTCA) or Coronary Artery Bypass Graft
(CABG) (59.4% vs. 32.8%; odds ratio 3.0, 95% CI 2.0 to 4.6) but this was related to a
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higher incidence of both significant and prognostic coronary artery disease. Women
were found to have normal coronary arteries 56.2% compared to men with only
16.4%. When considering this, there was no significant difference in the
revascularization rates . In conclusion, there was no evidence of sex bias which
resulted in underutilization of tests for determining the presence of coronary artery
disease, although men were tested more aggressively than women initially.
This article supports the need for further investigation of gender bias in
diagnosing and treating coronary artery disease. Women are different than men, their
tests results are different, and they are treated on a different pathway.
The strengths of this article were the sample size and the fact that it was a
cohort study that included both men and women. In addition, the article held the
reader captive. It was neither wordy nor repetitive. It was concise and retained
interest.

Arslanian - Engoren Study
The major purpose of the study conducted by Arslanian - Engoren (2000) was
to determine if women presenting to the emergency department with complaint of
symptoms related to coronary artery disease or acute myocardial infarction receive
the same triage priority and treatment as their male counterparts presenting with the
same complaints and symptomology. The sample studied consisted of twelve
volunteers, eight women and four men, all registered nurses (RNs), whose
educational level ranged from diploma to associate and baccalaureate degrees in
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nursing. They were recruited from both rural and urban hospital-based emergency
departments. One third of the participants held certifications in emergency nursing.
The researchers utilized a nonexperimental descriptive design method of
investigation. The participants were asked a series of questions related to patient
presentation and gender, important issues related to making triage decisions and
knowledge related to gender in clinical presentation of patients with coronary artery
disease and the treatments related to those gender differences.
A team consisting of four experienced qualitative researchers and one expert
researcher analyzed the data. The summaries were reviewed looking for common
themes, key words, and descriptive phases.
The researchers found a gender bias in triaging and treating patients
presenting to the emergency department with complaints relating to coronary artery
disease. Men were triaged more expeditiously than women, despite their age or
complaint. While patient complaint was the biggest factor taken into consideration at
triage, other factors included objective presentation, nursing knowledge and
experience, the number of patients waiting to be triaged, the fear ofliability, and
gender-specific behavior.
The greatest strength of this research project was the organization of the
presented data. The importance of this article is that it heightens awareness for triage
nurses of their gender bias and will help to mitigate these biases.
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Bergelson and Tommaso Study
The main purpose of the study by Bergelson and Tommaso ( 1996) was " to
determine what differences exist in clinical evaluation and treatment between men
and women presenting with coronary artery disease that may indicate a gender bias"
(Bergelson & Tommaso, p. 1). The researchers utilized a single hospital retrospective
chart and database review encompassing a one year period. The patients selected
were admitted with a diagnosis of cardiac ischemic syndrome and had one of the
following diagnostic tests: exercise or thallium stress testing, coronary arteriography,
percutaneous interventional procedure, or coronary bypass surgery.
The study consisted of 1,408 patients admitted to the Coronary Care Unit
(CCU) for definite or presumed coronary ischemic syndromes. Of these, 748 (53%)
were men and 660 (4 7%) were women. The men's average age was 62 ± 14 years and
women's was 68 ± 14 years (p < 0.0001 for age). Two hundred and twenty-three of
these patients had definite myocardial infarctions, 60% men and 40% women. Of the
416 patients admitted for unstable angina, 52% women and 48% men.
There were 3,548 stress tests performed during this time period, men
receiving 63% and women 37%. Four hundred and ninety-two of these tests were
strongly positive: 72% men and 28% women. When comparing the ages of those
patients undergoing treadmill stress testing, women tended to be older than men: 56 ±
12 years for men and 58 ± 13 years for women (p < 0.05).
During the research period, 919 patients had a coronary arteriography. "Of
these, 619 (67%) were men who were 61±12 years of age and 300 (33%) were
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women who were 66

± 12 years of age (p < 0.01 )" (Bergelson &

Tommaso, 1996, p .

2). Coronary interventional procedures were performed on 381 patients, 268 (70%)
being male and 113 (30%) female. The men were younger 60 ± 11 years than the
women 63

± 13 years. Coronary bypass was performed on 319 patients, 76% were

men with an age of 64

± 10 years and 24% were women with an age of 66 ± 10 years

(p = NS for age).
Death after myocardial infarction is higher in women than men. Women
undergo intensive evaluation and invasive treatment less frequently for cardiac
disease than do men. The number of patients who underwent interventional coronary
procedures was 381. Of these, 268 (70%) were men and 113 (30%) were women. The
men were younger (60 ± 11 years) vs. women (63

± 11

years) (P < 0.05). Possible

reasons for gender bias include older age at presentation, smaller body size,
coexisting diseases, and sub optimal or delayed care (Bergelson and Tommaso,
1996).
Clinical, men and women presented differently. While men made up 60% of
patients who presented with acute myocardial infarctions, women made up 52% of
the patients who presented with unstable angina. Women were less likely to undergo
coronary angiography; but if an intervention was indicated, there was no gender
difference seen in patients undergoing percutaneous revascularization procedures. A
woman was less likely than a man to undergo coronary bypass surgery, appearing that
a selection bias based on age and gender existed.
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The major strengths of this study were the numerous variables studied. The
data was clear and concise, making it easy to understand. Weaknesses of this study
were the absence of comorbidity data and the use of data from only one hospital.

An, Doering, Garvin, McKinley, & Riegel Study
The main purpose of this research study was to examine how men and women
differ in their coping styles and how gender related to the need for obtaining
information and controlling anxiety during the first forty-eight hours post myocardial
infarction. The authors recognized that when patients experience an acute myocardial
infarction (AMI), individual differences in coping may affect the outcomes (An,
Doering, Garvin, McKinley, & Riegel, 2003). Patient with an AMI who experienced
high anxiety levels during the critical forty-eight hours period immediately post-event
were five times more likely to suffer life-threatening complications.
The population studied consisted of 410 AMI patients. Of these, 68% were
male, 87% white, and 68% married. The men were significantly younger than the
women (p < 0.05) and the women were significantly more anxious (p > 0.05).
A descriptive, cross-sectional, multicenter, one-group study was utilized to
examine how each individual had a preference for the amount of information
received, control of their care, and how gender related to anxiety after an AMI.
Patients in the cardiac care unit were eligible for the study if they met the following
criteria: (a) had a diagnosis of AMI confirmed by elevated cardiac enzymes and
typical ECG changes, (b) were pain free and hemodynamically stable as the time
approached for inclusion in the study, (c) could speak English, (d) were free of
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cognitive impairment that could interfere with their ability to participate in a short
interview, and (e) were free of non-cardiac serious or life-threatening comorbidities,
such as sepsis, stroke, or acute renal failure (An et al. , 2003). The population studied
consisted of 410 AMI patients admitted to five CCUs in the United States and one in
Australia during 1997-1998. The participants from the three sites in the U.S. did not
differ in demographical areas of marital status, educational level , or income. The
women were older than the men. The participants did differ by race, with a lower
proportion of Blacks in Australia.
Anxiety was measured using the State Anxiety Inventory, and the participants
responded to twenty statements using a four point rating scale ranging from "not at
all" to "almost always." The scores on the instrument ranged from 20 to 80 with the
higher scores indicating a higher level of anxiety.
Preference for information and control were measured by the Krantz Health
Opinion Survey. Participants marked a six-point scale to indicate an agreement or
disagreement with statements. The higher scores indicated a preference for
information or control and involvement in their healthcare decisions.
Demographic data was compared by chi-square or analysis of variance
(ANOVA). Independent t-tests were used to compare gender scores on anxiety,
preference for information and preference for control. Pearson r correlations were
obtained to determine the relationship between anxiety and the amount of control and
information a patient was given.
The results demonstrated that the women were older than the men (67.4 ±
12.5 vs. 58.8 ± 12.8; t

=

-6.0; p < 0.0001). The State Anxiety Inventory scores

30
showed that women ' s scores were higher than the men' s (M = 40.9 ± 12.6 for the
women vs. M = 37.4

± 12.3 for the men; t [l,407] = -2.7; p < 0.05). There were no

significant correlations between the need for information and anxiety or control and
anxiety (p < 0.05 , two-tailed). It was found that only gender, not age, contributed to
variances on the anxiety scores.
The major strength of the article was that it supported that patients with a high
desire for information or control had a desire to be more informed, rather than this
being a sign of anxiety. The article also explains another difference between men and
women in relation to CAD - women's response to this physical stress increases their
anxiety level to a greater degree than their male counterpart.

Di Cecco, Patel, and Upshur Study
The main purpose of the study by Di Cecco, Patel, and Upshur (2002) was
to determine if there is clinically significant gender bias in the medical treatment of
patients following AMI in an academic family practice setting. A comprehensive
chart audit was conducted, reviewing 223 charts. The questions asked when
conducting the chart audits were as follows: (a) What were the demographic
characteristics of the population being studied? , (b) What, if any, comorbid illnesses
were present in each participant?, (c) What modifiable cardiovascular risk factors,
including smoker, diabetic, hypertension, hyperlipidemia and congestive heart failure,
were present?, and (d) What pharmacological and non-pharmacological interventions
were tried?

31
The researchers utilized a nonexperimental descriptive design method of
investigation. The patients in the study were selected using billing code 412 , which is
the International Classification of Disease (ICD) - 9 code for coronary artery or
atherosclerotic heart disease. A pilot study of ten females and ten males, all randomly
selected, was initially conducted. Since this population did not yield the sample size
required for the study, the researchers decided to include all patients in the category.
The population studied consisted of 223 patients, aged 60 years or older, with
a history of previous myocardial infarction. Of the 223 participants, 142 were males
and 81 were females. The average age was 79.6 years for the females and 73.7 years
for the males. All were registered at an academic family practice facility.
The data were analyzed using t tests,X 2 (chi-square) and the Mantel-Haenszel
test with a statistical significance of 0.05. Significance tests were two-tailed. Outcome
measures included 95% confidence intervals and differences in means and
proportions.
The practitioners' prescribing patterns of Angiotensin Converting Enzyme
(ACE) inhibitors, beta-blockers, acetylsalicylic acid (ASA) and anti-coagulants
showed no statistical difference between men and women. However, there was a
significant statistical difference (14.6%; 95% CI 0.48 - 28.7; p = 0.47) in the
prescriptions of lipid-lowering agents to the male population over the female
population.
Non-pharmacological, invasive interventions were also statistically
significantly higher in men than in women. Males underwent 25.3% more
angiography and 14.4% more coronary artery bypass graft surgery than females.
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The strengths of this research article were that it was well organized and easy
to read. The tables clarified the characteristics of the subjects studied and the
differences in medication usage post MI for males and females.
The major weakness of the study was that the sample came from the same
geographical area. Different geographical areas could have differences in risk factors,
ratios of males to females , and practice patterns, leading to the study being biased.

Krumholx, Ordin, Radford, Rathore and Wang Study

The main purpose of the study by Krumholx, Ordin, Radford, Rathore and
Wang (2002) was to determine if cardiac catheterization post acute myocardial
infarction was performed with a gender bias. The following information was
abstracted from the patient chart as a retrospective chart review: (a) What were the
characteristics of each patient studied, such as sex, race, age, mean income, clinical
presentation, medical history, and comorbid conditions? (b) What were the
characteristics of the treating physicians, including race, sex, board certification and
specialty? (c) What were the characteristics of the hospitals, including demographics,
level of cardiac care available, ownership (private, profit, not-for-profit) teaching
status and mean acute myocardial infarction volume?
The researchers utilized a retrospective analysis of abstracted chart data from
Medicare patients hospitalized with a primary discharge diagnosis of acute
myocardial infarction. ICD-9 code 410.x was utilized, with the exception of
readmission code 41 O.x2.
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The population studied consisted of 143,444 Medicare patients that were
hospitalized for acute myocardial infarction. Fifty-one percent (72,975) of the patients
were male, and 49% (70,469) were female. The mean age for males was 75.2

± 6.9

years and for females was 78.0 ± 7.6 years.
The data were analyzed using X2 (chi-square) and t test analysis. The
researchers also compared men and women by appropriateness of treatment based on
American College of Cardiology I American Heart Association guidelines. In the
elderly population, it was found that men receive cardiac catheterization post acute
myocardial infarction more often than women. It was noted that when cardiac
catheterization was performed in this elderly group, the decision was based on
appropriateness of the procedure and not on a gender bias. Therefore, the researchers
found no gender differences in procedure use when the indications clearly called for
the necessity of cardiac catheterization.
Major strengths of this article were that it was well organized and detailed.
The table provided specific information related to the characteristics of the subjects
studied, including the treating physicians and the hospitals involved. The sample was
large, involved a large geographical area, and was studied over a two-year period,
thus utilizing a good representation of the population. The major weaknesses were
that the details of data comparison and statistical analysis were often overwhelming.

Vakili, Kaplan, and Brown Study

The main purpose of the research study by Vakili, Kaplan, and Brown (2001.)
was to determine if there is a gender difference in short-term outcomes in first time
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AMI patients treated by primary angioplasty. The research questions were as follows:
(a) What were the demographic characteristics of the population being studied?, (b)
What procedures were performed on each participant?, (c) What, if any, risk factors
were present in each participant?, (d) What was the extent of the damage to the
vessels; where was the lesion located?, (e) What, if any, complications occurred due
to angioplasty?, and (f) What was the discharge status of each participant?
The researchers utilized a nonexperimental descriptive design method of
investigation. The patients in the study were chosen from the 1995 New York State
Coronary Angioplasty Registry in a nonrandomized nature. The sample included all
first-time AMI patients in the registry who underwent attempted angioplasty within
twenty-three hours of the onset of symptoms.
The sample consisted of all 1044 patients who had primary angioplasty for a
first AMI in New York State in 1995. Of the 1044 participants, 727 were males and
317 were females. The mean age was 59 ± 12 years in the males and 65 ±in the
females.
Chi-square analysis was utilized to compare categorical variables. Continuous
variables, presented as mean± SD, were compared using Student's t tests. Probability
values were two-tailed. Statistical significance was defined as P < 0.05 or CIs that did
not include 1.0.
Of the population studied, 2.4% of the females and 4.1 % of the males were
treated with angioplasty for first time AMI. The females in the study were older than
the males, with an average age of 65 ± 12 years vs. 59 ± 12 years (p < 0.05). In
addition, the females were more likely to have: (a) hypertension (59% vs. 44%,
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p < 0.05); (b) diabetes (19% vs. 14%, p < 0.05) (c) peripheral or cerebro-vascular
disease (9.5% vs. 5.5%, p < 0.05).
There was no gender difference related to race, body mass index, and history
of current smoking habits in the population studied. However, the study showed that
males were more often treated earlier (within six hours of the onset of symptoms)
than females (74% vs. 63%, p < 0.05).
The main strength of this research article was that it was well organized. The
tables clarified the baseline characteristics of the subjects studied and the differences
in the characteristics in males and females undergoing angioplasty. The major
weakness of the study was that significant, unrecognized differences between the
male and female population might remain, due to the fact that it was a nonrandomized
study.

The Global Angina Registry and Treatment Evaluation Study
Unfortunate Impact of Age on the Management and Outcomes of Unstable
Angina and Non-ST Elevation Myocardial Infarction (The GUARANTEE Registry)
study researched the impact of age and gender on the treatment and outcomes of
patients admitted with coronary artery syndrome; unstable angina and non-ST
elevated MI in particular. The main purpose of the study was to assess ifthere were
differences, what those differences were, and how these differences affect patient
outcomes.
Patients with Acute Coronary Syndrome were entered into the Global Angina
Registry and Treatment Evaluation (GUARANTEE) registry between September,
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1995 and August, 1996. Data were entered from thirty-five hospitals in six different
geographical areas. The institutions involved included both academic and
nonacademic, and all patients presenting with unstable angina were entered into the
database. Patients were entered into the study regardless of their age, gender, or other
characteristics. Inclusion criteria were admission diagnosis consistent with Acute
Coronary Syndrome (including unstable angina), suspected non-ST-segment
elevation MI (NSTEMI), chest pain, and coronary artery disease. Patients were
excluded if they had an ST-segment elevation on initial ECG, received thrombolytic
therapy, or had undergone percutaneous coronary intervention on arrival, had noncardiac related chest pain, or were transferred for a planned coronary intervention.
The statistical analysis utilized on cases with expected small frequencies were
measured using X 2• Univariate analysis stratified patients by gender.
The definitions for "appropriateness" for coronary catheterization and
coronary bypass grafting were derived from the Unstable Angina! Guidelines criteria
for cardiac catheterization and bypass surgery, which was developed by the Agency
for Health Care Policy Research (AHCPR). It was recommended that patients receive
cardiac catheterization in the case that: (a) recurrent or persistent ischemia, recurrent
MI; (b) history of PTCA; (c) malignant ventricular arrhythmia; d) left ventricular
dysfunction; or (e) any degree of positive stress test. CABG surgery was considered
appropriate if the patient had left main coronary artery disease (stenosis of~ 50%) or
if 3-vessel disease (~ 70% stenosis) along with a left ventricular abnormality,
ejection fraction of < 50%.
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The study revealed that there were differences in clinical presentation,
diagnostic approaches and treatment modalities in both age and gender. Elderly
patients were more likely to present with acute pain at rest, and new or accelerated
chest pain and ECG showed ST-segment depression, which is associated with
coronary ischemia. These patients were often on prior anti-angina! therapy. Elderly
women included were less likely to be under the care of a cardiologist. This same
group of elderly patients, both men and women, were less likely than younger
patients to receive diagnostic testing. Elderly women in the registry received PCI at
lower rates than their male counterpart or younger women. This same group had a
higher rate bf mortality (p = 0.003) or the combined death or MI (p = 0.008).
Older patients were less likely than younger patients to receive ECG, stress
testing, and coronary angiography (14.9% versus 18.2%, p < 0.05; 9.2% versus
19.0%, p < 0.01 % and 38.3% versus 51.7%, p < 0.01 % respectively. Overall rates for
PCI were higher among men than women, but did not differ significantly among the
age groups in the male cohort. Elderly patients were less likely to receive cardiac
catheterization intervention, even when they met the criteria (p < 0.00 I). CABG
surgery was distributed evenly among the study groups.
Limitations of the study were that the registry was relatively small (less than
3000 total participants), the study was conducted between 1995 and 1996 - reflecting
the practice patterns of that time, and that the study was not able to make a correlation
between treatment and outcomes.
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Boersma, Clemens, Daly, Danchin, Delanhaye, Fox, Gitt, Julian, Lopez, Sendon,
Mulcahy, Ruzyllo, Tavazzi, Thygesen, and Verheugt Study
A study by Boersma, et al. (2005) revealed the differences in the management
and outcomes of 3779 patients in Europe presenting to cardiology services with a new
onset of stable angina between March and December of 2002. These patients were
classified as new referrals or re-referrals. Re-referrals were defined as those who had
not been seen by a cardiologist for a period of a year. Follow-up data was returned
with a median duration time of thirteen months.
The mean age of the population studied was 61 ±11 years, with women
representing 42% of the overall population and with women being only minimally
older than their male counterparts. Women were found to be significantly more
hypertensive, but less likely to have had a previous myocardial infarction or other
cerebrovascular occurrence or illness than men. Of all subjects, 88% were classified
to have had mild to moderate angina! symptoms (CCS classes I or II), with wofnen
having more class II symptoms then men (p < 0.001).
After evaluation by a cardiologist, men were prescribed aspirin or statin more
frequently than women, but there was no statistical difference in the use of B-blockers
between the two sexes. Of the patients included, 78% of men and 73% of women
received an exercise echocardiogram (ECG) as part of their initial assessment
(p < 0.0001), a stress ECG in 4% of both groups, stress imaging in 13% of men and
15% of women (p = 0.041), and coronary angiography in 49% of males and 31% of
females (p < 0.0001). It was found that women were statistically less likely to
undergo a stress ECG and coronary angiography than men. There were statistically
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different results in the stress ECG with women having a higher proportion of negative
or inconclusive result, 38% and 18% respectively, and men 30% and 12%. Stress
echocardiography was reported as negative 36% of the time in women and 31 % in
men.
Of the patients included, 65% of the men and 56% of the women with a
positive exercise ECG had angiography. Of those patients with inconclusive exercise
ECG, 42% of men and 34% of women received angiography. Coronary angiograms
were performed, with 79% of patients having significant coronary artery disease,
which is defined as having stenosis of 2:_ 50% affecting one or more epicardial vessels
(63% of women and 87% of men; p < 0.0001). Among those patients with obstructive
CAD, there was significant gender difference in the severity of the disease. Women
were found to have more single vessel disease, 46% compared to 30%; while men
had more two and three vessel disease, 32% and 38% respectively as compared to
22% and 32% in women (p < 0.001 for difference in the distributions).
Revascularization, defined as either percutaneous coronary intervention or
surgery, was performed on 29% of men (n = 511) vs. 13% of women (n = 170) who
completed follow-up. Overall, women were less likely to receive a revascularization
procedure than men during the course of this survey (unadjusted odds ratio, 0.38;
95% CI, 0.31 to 0.46; P < 0.001 ). Among those patients with proven CAD, women
continued to remain significantly less likely then men to have a revascularization
procedure (OR, 0. 70; 95% CI, 0.52 to 0.94; p = 0.019 after adjustment for age and
clinical factors predictive of revascularization at univariate level [presence of diabetes
and symptom severity according to CCS class]. Similar effects were found after
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adjustments made for severity of disease (two or three vessel disease compared with
single vessel disease) and abnormal left ventricular function.
At the end of the follow-up, 1.4% of men (n = 25) and 2.0% of women
(n = 25) had died. Men and women were found to have equal probability of
complaining of continued angina) pain at one year, and gender was not a significant
univariate predictor of death or MI.
The researchers found that female patients presenting to a cardiologist with
complaint of stable angina were less likely to be referred for further noninvasive or
invasive testing than their male counterparts. They were also less likely to receive
revascularization or optimal pharmaceutical therapy, even in the presence of
documented coronary artery disease.

Summary

The designation of male gender is one of the risk factors associated with
coronary artery disease. Since more women die of cardiovascular diseases than the
next five causes combined, and almost twice as many from all cancers, including
breast cancer (American Heart Association, 2006), perhaps this risk factor should be
considered obsolete. If being male is a risk, are healthcare providers prone to gender
bias when diagnosing and treating coronary artery disease in women? Although
coronary artery disease usually presents later in women, it is the number one cause of
death. It is the responsibility of healthcare providers to understand the importance of
CAD in women. It is also their responsibility to educate their patients regarding risk
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factors and lifestyle modifications. When awareness is increased and consistent
education occurs, a notable decline in the mortality of women may occur.
Increasing awareness through improved educational programs for both the
public and healthcare professionals is critical to making changes that will help women
recognize that their risk of developing CAD increases as they age. Management of
their health, lifestyle modifications and awareness of their risk factors can protect
them from developing coronary artery disease. This is essential in improving the
health of women and decreasing the number one killer of women after menopause.
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Chapter 3
METHODS AND PROCEDURES
Description of the Research Design
A retrospective comparative design, or ex post facto study, was utilized for
this study. This is a procedure by which the differences between intact groups on an
independent variable can be measured . There is no manipulation of the independent
variable. Results are studied after the fact to determine what may have occurred to
affect the outcome of the study (Nieswiadomy, 2002).

Strengths and Weaknesses of the Design
A major strength of using a retrospective comparative design involves the
ethics of the study. When people are being studied, it is not always possible to
manipulate a dependent variable without the possibility or potential of causing harm.

In a retrospective design, the dependent variable (effect) is reviewed to determine the
independent variable (cause) that occurred in the past. Variables are studied after
variations have occurred, not at the time of the occurrence (Niewswiadomy, 2002). In
this retrospective review, the researchers examined the variation in time and gender in
relation to diagnosis and treatment of Acute Coronary syndrome in patients who
presented to the emergency departments of the participating hospitals.
A major weakness in this use of this design is that there is no manipulation of
variables, making it impossible to view a cause and effect relationship. One is unable
to deduce that the actual relationship exists, as there is no control of the variables.
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Population and Sample

Description
The population of this study was collected from patients that presented to all
participating hospitals (APH) emergency departments with ACS. The convenience
sample included those patients with a final diagnosis of AMI during the 2004
calendar year. To increase the chances of obtaining the broadest range of data,
patients were entered regardless of gender, age, or comorbidities. The database
chosen was AMC, Inc. Chest Pain Registry, a company focused on improving heart
attack care. Patient confidentiality was maintained and no patient identifiers were
released. All data sent from The Chest Pain Registry was sent in aggregated form.
The sample size consisted of 5,619 patients during the 2004 calendar year.

Setting

Description
The setting included 200 participating hospitals geographically distributed
throughout the continental U.S. There were no universities, academic centers, or
critical access facilities included in the study. The hospitals can best be described as
community hospitals, or tertiary care providers. Each hospital has an adult emergency
department.

Strengths and Weaknesses
Strengths of the database were that it included a large sample size as well as a
large geographical area. The aggregation of data prior to submission to the
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researchers made it impossible to manipulate data or form a bias based on other
variables. The aggregation of data also turned out to be a weakness, as comparisons
other than gender or age were unavailable. Another weakness is that the instrument
utilized prior to aggregation of data was not available, and therefore validity could not
be established.
Strengths of the setting included a large hospital sample in a wide
geographical area. Support from the various hospitals allowed data abstraction with
subsequent aggregation of all data by The Chest Pain Registry. All participating
hospitals received aggregated data which related their facility's population and
performance.

Ethical Consideration

Protection of Human Rights
This study had no risk for psychological, mental or social harm to the
participants, as all data was abstracted retrospectively. Only aggregated data was
reported and publicized. The Chest Pain Registry is a Health Insurance Portability
and Accountability Act (HIP AA) compliant database, and only aggregated population
data is reported to outside sources.

Review Process
Permission was obtained from the thesis review committee prior to request for
aggregated data. The research proposal was submitted to the Southern Adventist
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University Institutional Review Board (IRB), and consent was obtained in the form of
a letter (see Appendix A).

Instrumentation
The information requested from AMC, Inc. The Chest Pain Registry was
directly related to age and gender of those patients presenting with Acute Coronary
Syndrome, resulting in AMI, to emergency departments of participating hospitals.
Only data in the aggregated form was obtained.
The information requested by the researchers was aggregated data related to:
(a) Mean time to first emergency department ECG by age and gender; (b) Median
time to first emergency department ECG by age and gender; ( c) Mean time to
fibrinolytic administration by age and gender; (d) Median time to fibrinolytic
administration by age and gender; (e) Mean time to PCI by age and gender; (f)
Median time to PCI by age and gender; and (g) No reperfusion/no exclusion (NRNE)
by age and gender.

Data Collection
Data collection was the responsibility of each facility participating in The
Chest Pain Registry hospital registry. The data was retrieved in a retrospective chart
review on a monthly basis, reviewing the preceding month's patients with a discharge
diagnosis of AMI. Based on each facility AMI numbers, a set percentage of chest
pain patients ' charts were pulled and reviewed for data related to the time it took for
first ECG in the emergency department. Data was submitted via electronic
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submission to The Chest Pain Registry. All identifiers were removed, and aggregated
data returned to each facility in the form of a report. The total aggregated data was
made available to these researchers upon request.

Data Analysis

Research Questions and Analysis
Aggregated data were used to answer all of the research questions. First, the
question, "Are there notable gender differences in the diagnosis of acute myocardial
infarction?", was answered by using the data to determine the amount of time it took
from presentation to first ECG in the emergency department. Second, the question
"Are there notable gender differences in the treatment of acute myocardial
infarction?" was answered by utilizing the data to establish the frequency in which
reperfusion was attempted, whether it be through fibrinolytic therapy or percutaneous
coronary intervention. The third question, "Are women with CAD treated less
aggressively than their male counterparts?", was answered by reviewing the data that
compared treatment modalities used in AMI.

Methodological and Theoretical Limitations
This study was conducted using purposive sampling. This resulted in only
those patients presenting to a participating hospital's emergency department with a
final discharge ICD-9 code 41 O.x (acute myocardial infarction) or ICD-9 code 786.5
(chest pain) being used in this study. Results obtained in this study were obtained in a
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retrospective chart review, and only the aggregated data reported to the researchers,
therefore manipulation or control of the data variables was impossible.

Discussion of Communication of Findings
The results of this study may be given in the form of a presentation to
Southern Adventist University School of Nursing faculty and nursing students. There
is the potential for this information to be submitted for publication in nursing research
journals and further submission to Critical Pathways in Cardiology, the official
journal for the Society of Chest Pain Centers.

48
CHAPTER4
RESULTS
Introduction
The purpose of this study was to determine whether or not there was a gender
difference in the diagnosis and treatment of women with coronary artery disease in
the United States. The second purpose was to determine if any other differences could
be detected in the data that impacted these women's diagnosis and treatment. Data
was submitted from AMC, Inc. The Chest Pain Registry to the researchers. Since the
data submitted to the researchers was in the aggregated form and all identifiers except
age and gender were removed, no demographic data could be compared. All data
submitted to the researchers in relation to ECG times, fibrinolytic therapy times, and
PCI times included gender and age in a variance analysis. In respect to noreperfusion I no exclusion data, reports displayed gender and percentages of those
patients who presented to the emergency department diagnosed with an AMI, but for
some unknown reason did not receive fibrinolytic therapy or PCI. The rational for this
decision was not documented.

Sample Demographics·
The study was conducted utilizing the full calendar year 2004. The
participating hospitals included 200 hospitals which were geographically distributed
throughout the continental United States. There were no universities, academic
centers, or critical access facilities included in this study. The participating hospitals
could best be described as community hospitals or tertiary care providers. All
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hospitals had adult emergency departments. The retrospective chart review included
100% of all acute myocardial infarctions (AMls) presenting to each facility. In
addition to the AMI charts, a percentage of chest pain charts were reviewed and
included in the first emergency department ECG data. Table 1 - 7 (see Appendix A)
gives a graphic detail of the aggregated data submitted by The Chest Pain Registry to
the researchers.

Description of Findings Research Question One
The first research question was to determine whether or not there was a
notable gender difference in the diagnosis of acute coronary syndrome. In this study
5,619 patients presented to the participating hospitals' emergency department with
complaint of chest pain; 58.21% (N=3271) were male and 38.88 (N=2185) were
female. The men averaged a door to first ECG time of 17.7 minutes while women had
an average door to first ECG time of 28.7 minutes.
Mean Time to First Emergency Department ECG by Age Gender
AMIPatients Only - Year 2004
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Description of Findings for Research Question Two
The second research question was to determine if there were notable
differences in the treatment of acute myocardial infarction. The sample studied
included 1045 patients with acute myocardial infarction; 73 .58% (N=769) were male
and 26.4 l % (N=276) were female.
A total of 335 patients (male and female) received fibrinolytic therapy at the
participating hospitals in the year 2004. The men (71.34 % of sample; N=239) had a
mean fibrinolytic administration time of 38.2 minutes. The women totaled 27.46 %
(N=92) of the sample with a mean fibrinolytic time of 37.7 minutes, or less than 0.5
minute decrease in time when compared to men.
A total of 747 AMI patients received PCI, 70.95% (N=530) were male with a
mean PCI time of 117.9 minutes while 24.63% (N= 184) were female with a mean
PCI time of 134.2 minutes, or a delay of 16.3 minutes when compared to their male
counterpart. (See tables below).
Mean Ti1ne to Fibrinolytic Admjnistration by Ag:e _Gender
AMI Patients Only - Year 2004
All Participating Hospitals (APH)
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Median Time to PCI by Age _Gender
AMI Pateints Only - Year 2004
All Participating Hospitals APH
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A total of 1045 acute ST elevated AMIzwas studied. Of the total, 769
participants were men and 276 were women. It was found that 68.92% of males
presenting with acute ST elevated MI received PCI treatment, while 66.66% of the
women presenting with the same diagnosis received the same therapy, only a 2.37%
difference.

Description of Findings for Research Question Three
The third research question investigated as to whether women with coronary
artery disease were treated less aggressively than men. Women represented 26.41 %
(N=276) of the total AMI's presenting to the emergency department. Of the 276
women diagnosed with an ST elevated AMI 66.66% were treated with PCI with a
mean time of 134.2 minutes. Men represented 73.58% (N=769) of the total ST
elevated AMI's studied, 68.92% (N=530) were treated with PCI with a mean time of
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117.9 minutes. The percentages shown do not indicate a significant difference in
treatment modalities (see appendix A).
The third research question demonstrated that there is a delay of 16.3 minutes
when comparing the length of time to PCI for a woman vs. a man, while women
receive fibrinolytic therapy 0.5 minutes sooner than men.

Summary of Findings
The first research question revealed that when women present to the
emergency department with a complaint of chest pain related symptoms that the
average time it takes for them to receive their first diagnostic ECG is 28.7 minutes.
When men present with of chest pain related symptoms they can expect to receive
their first diagnostic ECG within 17. 7 minutes, which is 61 .67% faster than their
female counterparts.
The second research question showed that women received fibrinolytic
therapy 0.5 minutes faster than men, while men received reperfusion via PCI 16.3
minutes faster than women. There was not a significant difference in the percent of
women and men treated with fibrinolytic therapy vs. PCI.
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CHAPTER 5
DISCUSSION, CONCLUSION, AND RECOMMENDATIONS
Purpose
The purpose of this chapter is to focus on the findings of this study. When
looking at the aggregated data as a whole, one can see that gender and age differences
exist. The significance of each of these findings will be discussed. The interpretation
of the results will help to increase the knowledge of the advanced practice nurse when
treating a patient with coronary artery disease and lead to improvement in the overall
care of this person. Recommendations are given for care of the patient with coronary
artery disease.

Summary
The first research question addressed delays in diagnosing women who
present with acute coronary syndrome and why these delays might occur. It was noted
that women who present to the emergency department typically have delays in
obtaining the first diagnostic ECG from ages 30 to 89, while it was noted that men
have delays in the 20 to 29 and 90 to 99 age group.
The second research question referred to the treatment modalities that were
selected and the possibility that differences could exist in this area. It was noted that
women receive fibrinolytic therapy 0.5 minutes faster than men and have a 16.3
minute longer delay then men when taken to the Cardiac Cath Lab for PCI.
The third question revealed that women are not treated less aggressively than
men once the clinical diagnosis has been made. The study confirmed that there was
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only 2.37% more men than women are treated with PCI when presenting with acute
ST elevated AMI than fibrinolytic therapy.

Discussion of Findings

Research Question One
Actual time differences were noted between men and women when they
presented to the emergency department with coronary artery disease. It was found
that with the exception of the extreme age groups: 20 to 29 and 80 to 89, men
received a diagnostic ECG eleven minutes faster than women. Overall, men can
expect to receive their first diagnostic ECG within seventeen minutes of arrival and
women within twenty-eight minutes of arrival. The graph does show that after the age
of 70, both men and women can expect delays, and as one ages, the longer the delays
become.

Research Question Two
When reviewing the modalities that are utilized for the treatment of acute ST
elevated AMI, PCI and fibrinolytic therapy, it was found that no significant
differences existed between men and women. This beirig stated, gender makes no
difference when diagnosed with an ST elevated AMI. Two out of three times the
treatment selected will be PCI rather than fibrinolytic therapy. The difference that
does exist is the length of time it takes for a woman to receive her therapy. If she is
the one out of three that receives fibrinolytic therapy, she will receive her "clot
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buster" 30 seconds faster than a man; but if she were sent to the Cardiac Cath Lab, it
will take her 16.3 minutes longer than a man to have PCI.

Research Question Three
The data revealed that women with coronary artery disease, once diagnosed,
are not treated any less aggressively than their male counterparts. One third of each
gender diagnosed with acute ST elevated AMI receive thrombolytic therapy and twothirds will receive PCI. It was noted that significant delays occur in women past the
age of 70. The overall mean time for PCI (men and women combined) is 122.2
minutes. After the age of 70 it was found that women wait almost 140 minutes for
PCI and after the age of 80, 150 minutes while men in the same age group continue to
fall just below the mean (see appendix A).

Conclusions
It would be beneficial for the advanced practice nurse to recognize that not

only are there gender differences in the diagnosis and treatment of coronary artery
disease, but it is noted that age differences also exist. While the general public has
been educated and recognizes that "time is heart muscle", our healthcare providers
appear to respond at different speeds, according to gender or age.

It is of great value to recognize the symptoms related to coronary artery
disease. The advanced practice nurse can manage the patient appropriately and
attempt to modify the risk factors that can be changed: smoking, overweight or
obesity, high blood pressure, high blood sugars and lipids, and uncontrolled stress.
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Recognition and referral for evaluation by a cardiologist for risk factors that cannot
be changed such as family history and age is appropriate. It is the responsibility of
every advanced practice nurse to refer patients to competent and conscientious
specialists, those who recognize that women suffer from coronary artery disease and
deserve to be treated equally and without delay.
These findings suggest that although women are not treated less aggressively
than men, they suffer from delays in both the diagnosis and treatment of their acute
illness. Advanced practice nurses need to recognize that there are treatment and
diagnostic options, including ordering outpatient tests. Findings from these tests can
lead to correct diagnoses being made. Advanced practice nurses also have the option
of whom to refer patients to. It is a professional responsibility to ensure that referrals
are made to qualified and competent physicians. This requires knowledge of the
physician's practice. It is of great importance to know who is well respected in the
community in each specialty, so that in the event that an emergent referral is
necessary, one does not select the first physician in the phonebook. Lines of
communication and mutual trust need to be established, so that when an emergent
consult is needed the delays are minimal.
Several practice standards need to be re-evaluated as a result of this study.
Emergency department personnel need to recognize that there are gender and age
delays in the first diagnostic ECG with the client who presents with a cardiac related
complaint. Once the diagnosis of acute ST elevated AMI has been made there are
relatively no delays related to the initiation of fibrinolytic therapy, which is typically
given in the emergency department. The delay occurs prior to the diagnostic ECG and
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then again when a cardiologist decides to take the patient to the Cardiac Cath Lab for
a PCL Women typically wait longer than men in both the diagnosis and PCI
treatment, 65.5% of this delay is prior to the diagnosis of AMI. Women are waiting in
the emergency department waiting rooms longer, while men receive expedited
treatment. Who is triaging these women? Who is delaying their diagnostic studies?
Are women delaying women?
It is the responsibility of the advanced practice nurse to be accessible to

patients. When the patient calls with an emergent complaint, immediate follow-up is
necessary. Although one cannot expect to meet every patient at the office or the
emergency department, a phone call to alert the staff that a patient is on the way is
helpful. It sends the message that this patient has a concerned primary care provider
and validates the patient's complaint. The staff is less likely to leave the patient in the
waiting room and more likely to initiate an evaluation and diagnostic testing,
regardless of age or gender.

Summary
Findings indicate the importance of widespread education for women and the
elderly. These individuals need to learn to insist on prompt and equal treatment
related to coronary artery disease. They need to insist on prompt action without
delays. Once the diagnosis is made, they need to continue to insist on prompt
intervention. Remember, "time is muscle" regardless of age or gender. The advanced
practice nurse needs to educate patients related to their rights. This includes the right
to equal treatment without delay, regardless of age, sex, religion or race. The more
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that individuals can be taught about their rights and responsibilities related to
healthcare and healthcare decisions, the greater the expectation upon each provider.
This will ultimately lead to improved care.
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APPENDIX A: CONSENT LETTERS AND FORMS
I. Topic Proposal Form for Thesis

2. Institutional Review Board Form A
3. Institutional Review Board Form B
4. Consent Form for Participation and Data Usage by AMC Inc, Chest Pain Registry

Southern Adventist University
RESEARCH APPROVAL FORM
Form A
Directions: Please complete this form and submit with the following documents if used: (1)
Informed Consent Form, (2) Data Collection Instrument (e.g., questionnaire) or Protocol.
Level I review: Obtain approval and signature from the course professor/student club or
association sponsor. Submit Form A with signature to course professor and keep copy for self.
Level II review: Obtain approval and signature(s) from Chair/Dean. Submit copies of Form A
with signatures to course professor, C,hair/Dean(s), and self.

I.

Identification of Project
Principal Investigator LeAnn Love
Address 835 Windy Hill Drive
Tel. & E-mail LAMcnal aol.com

Co-Investigator(s) Teresa Walker C''0.1.i TtJ
Address 2 11 Colum bine ai , no
Tel. & E-mail
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Title of Project
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Department N
Faculty Supervisor
student investigator) "Bo.. r-bo..r (J... \J Cl hv
Starting Date
Estimated Completion Date
External Funding Agency and Identification Number
Grant Submission Deadline
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II.

Purpose of Study

m.

Description and Source of Research .S ubjects (e.g., humans, animals, plants,

If human subjects are involved, please check any of the following that apply:
Minors
inmates
Mentally impaired
Physically disabled
Institutionalized residents
Vulnerable or at-risk groups, e.g., minority, poverty, pregnant women (or fetal
tissue), substance abuse populations
Anyone unable to make informed decisions about participation
If any of hteabove is checked, proposal requires Level III review. Form B must be completed
in addition to Form A.
I
Approved University Senate 4/9/0I

r

IV.

v.

VI.

Sensitivity: Psychological discomfort or harm experienced by human participants
because of topic under investigation, data collection, or data dissemination.
Ona scale of 0 (not sensitive) to 5 (extremely sensitive), rate the degree of sensitivity of
the behavior being observed or information sought:

Q

Sensitivity of behavior to be observed or information sought.

If greater than "I"proposalrequires Level III review. Form B must be completed in
addition to Form A.

VIl.

Invasiveness: Extent to which data collected is in public domain or intrusive ofprivacy
of human participants within context of the study and the culture.
On a scale of 0 (not sensitive) to 5 (extremely sensitive), rate the degree of invasiveness
of the behavior being observed or information sought.

O

Sensitivity of behavior to be observed or information sought.
If greater than "l "proposal requires Level III review. Form B must be completed in
addition to Form A.
VIII.

Risk: Any potential damage or adverse consequences to researcher, participants, or
environment. Includes physical, psychological, mental, social, or spiritual. May be
part ofprotocol or may be a remote possibility.
On scale of 0 (no risk) to 5 (extreme risk), rate the following by filling each blank.
Extent of Risk

To Self

0

To Subjects

0

0

To Environment

D

Physical harm
Psychological harm
Mental harm
Social harm
0
0
Spiritual harm
0
D
If any blank is greater than "I," proposal requires Level III review. Form B must be
completed in addition to Form A.

0
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IX.

Benefit-Risk Ratio (Benefits vs. Risks of this Study)

X.

Confidentiality/Security Measures
Collection
Coding
Storing
Analyzing
Disposing
Reporting

XI.

J

I
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.

Informed Consent

Potential for coercion, which is considered any pressure placed upon another to
comply with demand, especially when the individual is in a superior position. Pressure
may take the form of either positive or negative sanctions as perceived by the
participants within the context and culture of the study.

0

Coercion or Deception involved. If so, explain.
If either checked, proposal requires Level IV Full Review.
XII.

XIII.

Dissemination of Findings

YES

Potential for presentation or publication outside of University.

If so, proposal requires Level II Review.
XIV.

Compensation to Participants
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II.
III.
IV.
V.

X.

Purpose of Study: To determine if there is a gender or age bias related to the
timing involved and the invasiveness of studies related to women and the
detection and treatment of coronary artery disease.
Description and Source of Research Subjects: This research project will be
looking at men and women who present to Emergency Departments with the
chief complain of chest pain. The ages will range from 20 to 100.
Materials, equipment, or instruments: Utilization of computer and telephone
for communication with AMC, Inc.
.
Methods and Procedure: As an employee of Parkridge East Hospital, which is
owned and operated by HCA Corporation, I am constantly involved in the
collection of data related to Coronary Artery Disease. This data is sent to
AMC, Inc., a company which has been contracted by HCA to assist with
improvement processes related to coronary artery disease. Over 150 hospitals
participate in this project. The company owner, Dr. Tony Joseph, has agreed
to assist us with pulling data related to our research project. Data abstraction
has encompassed the years 1997-2004 and includes a base of more than
23,000 patients that have presented throughout the country to Emergency
Departments with chest pain.
Collection:
a. Data collection by individual hospitals is sent to AMC, Inc. The
researchers for this project will only see aggregated data, no identifiers.
Complete anonymity and confidentiality. All collected data by AMC, Inc.
is kept secured in a locked office with back.up data in a separate secure
area.
b. Coding: all information sent for the purposes of this study will be
aggregated data with no identifiers.
c. Storing: P.1.... abo\ie
J

d. Analyzing: Data will be analyzed per gender and compared for biases.
e. Di sposi11g: No identifying inforn1atio11 vii!! be held by researchers.
f. Repo11ing: This infonnation will be reported to Southern Adventist
University with the potential to be presented to the Chest Pain Society or
fm1her utilized by AMC, Inc. for presentations.
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By compliance with the policies established by the Institutional Review Board ofSouthern
Adventist University, the principal investigator(s) subscribe to the principles and standards of
professional ethics in all research and related activities. The principal investigator(s) agree to
the following provisions:
•
•
•
•

Prior to instituting any changes in this research project, a written description of the changes
will be submitted with 6 copies to the appropriate Level ofReview for approval.
Development of any unexpected risks will be immediately reported to the Institutional
Review Board.
Copies of approval for off-campus siles of data col/ectfon will be obtained from the site and
submitted in triplicate to the appropriate Level of Review prior to data collection.
Close collaboration and supervision by faculty will be maintained.
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The IRB has reviewed the proposal and hereby grants approval to the project.
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RESEARCH APPROVAL FORM
FormB
This form is required in addition to Form A because of involvement of one or more of the following/actors:
I. At-risk participant populations
2. Sensitivity
3. Invasiveness
4. Risk
5. Deception
Please answer the following question(s) as appropriate to the proposed research and submit 6 copies of
Form A and Form B to Subcommittee Chair. If coercion or deception is involved, submission must be
made to !RB for full review.
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Measures to be used to

the participants from harm.

2. Describe the sensitive nature of the topic under investigation, data collection, or data
dissemination.
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Safeguards that will minimize the sensitivity.
3. Describe the degree of invasiveness.
Measures that will ensure maximum protection of privacy. -
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4. Describe the degree ofrisk. (
that will minimize harm.
5. Describe the use of coercion and/or deception.
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Justify its use in this project.
Safeguards that will minimize harm.
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Prior to instituting any changes in this research project, a written description of the changes
will be submitted with 6 copies to the appropriate Level of Review for approval.
Development ofany unexpected risks will be immediately reported to the Institutional
Review Board.
Copies of approval for off-campus sites ofdata collection will be obtainedfrom the site and
submitted in triplicate to the appropriate Level of Review prior to data collection.
Close collaboration and supervision by faculty will be maintained
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SOUTHERN

ADVENTIST UNIVERSITY
February 9, 2006
Ms. LeAnn Love
835 Windy Hill Drive
Chattanooga, TN 3 7421

P O. Box 370
Collegeda le
Tennessee 3 73 15
4 23.238.2 11 l
Fax 423.238 .300 1
E-mail: postmaster@southern .ed u

Dear Ms. Love:
The Human Participants in Research Subcommittee has approved the research "Gender
Differences in Diagnosis and Treatment ofAcute Coronary Syndrome" submitted by you
and Teresa Walker. We understand that you will be investigating the relationship
between acute MI and chest-pain presentation with respect to treatment and demographic
information.
It is our understanding that your dissertation research is being conducted through the
School of Nursing, and that you will be using collecting agency, AMC, Inc., to collect
data needed for the project. All information regarding patient data will be kept
confidential and secure, and the project is to be finished by June 15, 2006.
Sincerely yours,

Linda Ann Foster, Ph.D., Chair, Human Participants in Research Subcommittee
Professor, Biology Department
Southern Adventist University

3040 Riverside Drive •!• Suite 224 •!• Upper Arlington, Ohio 43221
December 9, 2005
School of Nursing
Southern Adventist University
Attn: Barbara James, Ph.D.
P.O. Box 370
Collegedale, TN 37315

RE:

Use of AMC's Chest Pain Registry for Master's Thesis Work by LeAnn Love

Dear Dr. James:
When I learned that LeAnn intended to pursue further academic development it was only natural for
me to offer help should the need arise. I didn't realize that my offer to help would lead to this letter.
Even though AMC is a business, we were founded and exist to serve the needs of the community. I
take personal care to be sure what our company does points in this direction. So, you can imagine
how wonderful it was for me as I learned more about Southern Adventist University as I did my
"due diligence." From what I gathered from your website, LeAnn, and others, your mission is highly
congruent with ours. Perhaps this endeavor will open doors for other candidates to use our database.
AMC Registry, Inc. was founded 15 years ago. The original intent was to find a community need
and to fill it. Heart attack was the number one killer of adult Americans. It made sense to focus on
improving heart attack care to fill a need no one else was addressing at the time. Understanding the
heart attack care process leads to the need to objectively quantify it. As a clinical process
improvement company, AMC was unable to find a source of process data that met our requirements.
Out of necessity, we developed the Chest Pain Registry.
The Chest Pain Registry is an observational database. The information developed from the data is
intended to be used to improve the clinical and supporting processes. Even though the database is
not specifically an outcomes database, outcomes based research is also possible. A number of peerreviewed journal articles and abstracts have been published.
The Chest Pain Registry is HIPPA compliant. We have always taken great care to maintain the
privilege of confidentiality of the patient encounter. No data can identify a patient. When working
with individuals like LeAnn, we report only aggregate population data. Subject to these conditions,
Southern Adventist University and LeAnn Love have AMC's permission to use the Chest Pain
Registry for the purposes of LeAnn's master's thesis work. We ask for appropriate citation of the
registry in the thesis and resulting publications. AMC feels privileged serve with your university and
LeAnn in doing this work. For completeness, let me mention that there will be no charge for our
work to either LeAnn or the University.
Dr. James, please call with any other questions or concerns that might arise.
Sincerely,
Tony Joseph, M.D.
President and CEO
Telephone: (614) 457-9190

•!•

Fax: (614) 457-9180
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APPENDIX B: GRAPHS , ABSTRACT, AND POSTER
I. AMC Inc.Chest Pain Registry Aggragated Data and Graphs
2. Gender Differences in Time to ECG in Acute MI Abstract and Poster
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Median Time to PCI by Age _Gender
&Vil Patients Only - Year 2004
All Porticipating Hospiials (APB)•
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Median Time to PCI by Gender
A.\1! Patients Only - Year 2004
All Particip•tia: Ho•pit•ls (APB)•
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Median Time to Fibrinolytic Administration by Gender
A..\11 Patients Only - Year 2004
.-\II Participatin: Hospitals (.\PH)•
M~i

n

~ ia:~A

~ :
T

Elr. . .tt Ccam

Ti

MU
r-

a: o : il

:r.o

..
.."
"
".
~

:

.,, - - -

~

COl:lllt

10

llO

Ta&I

"

.

-

- -

JO
JO

-

-

-

"'

JOO

-

I-

,_

-

_, ~

r '==
-

~

------

-

1
-

,_

t~
-

-

~

~

_,

Df'ha Dhisioo
Medi:in
~

:se

-:t l ~~
Jc.2004

,,

tM:an ~r ...i.4.'ntil4bl•

~~

Grt'C.

Moll•
C.v,mi
T:-i

a

i:>o
00
00
00
00
00
00
00
00
00
00
00
00

Co-.=

o

~

T~

o

-

Ownll:Utdi.u

."
"
"

R.Lpon ID:

.tl.IC R.tT-wJ·,IJlit /,, c.

tHro-

CllJl)rqlt1 109.S

Mean Ti.me to Fibrinolytic Administration by Gender
Only - Year 2004

.-\II Participatin: Hospitals (.\PH)•

..
..
.."
"
."

.,,
..

-

o.-.raiJM•an

Df'lra Dhision

-

"

"
"

.
i
0

~

C.1.qtsrry·,.._v In c.

C6P)ntltf }ffj

lt

-

-

f

68
Median Time to First Emergency Department ECG by Gender
A."1I Patients Only - Year 200-t
All Participatin: Hospirals
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Gender Differences in Time to ECG in Acute MI
Authors

Sharla Shumaker, RN; LeAnn Love, RN
Introduction

There is a widely held perception that men and women get different levels of heart
attack care. The diagnosis of acute MI most commonly occurs in an emergency
department. The ECG is central to a risk stratification approach to acute coronary
syndromes. If there are gender differences in care, they may be evident as differences
in time to ECG.
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Background
Both authors work in facilities that participate in a multi-hospital chest pain process
improvement initiative and have access to the AMC Chest Pain Registry'm. Reducing
time to ECG and time to reperfusion are a major part of the improvement work. In
general, individual hospitals have a subjective sense that it takes longer to get ECGs
in emergency departments on women than on men. Variance analysis and Pareto
analysis commonly carried out at individual facilities supports the perception, but the
monthly datasets are small. It made sense to aggregate the data in order to get a larger
denominator.
Methods
The Chest Pain Registry is ten years old and contains data on patients with STEMI,
NSTEMI, unstable angina as well as symptoms of ACS who did not have cardiogenic
etiologies. There were 110 Facilities included in the time period from January 1997
through December 2004 which was queried for STEMI (by physician ECG
interpretation) and NSTEMI (by biomarkers greater than upper limit of reference
range). Data were sorted by age and gender and reported as observational without
statistical analysis. Data is presented as a simple table using the median times to ECG
from arrival.
Results
24,326 patients met inclusion criteria (15,451 STEMI and 8,875 NSTEMI). 15,245
were male and 8,947 were female. Data points required to calculate time to ECG were
documented in 23,230 cases.

Male
Female

Table 1. Median Time to ECG by Age and Gender in Minutes
20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-99
10
7
5
5
5
7
8
9
13
7
6
7
8
9
10
12

100-109
8
9

The largest differential between medians was three minutes. In one age group, there
was no difference.
Conclusions
In all age groups except one there is an observed differential between the median
times to ECG by gender. In every age group except one, it took longer to get an ECG
in women than men. The longest differential in median time to ECG was three
minutes.
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in Time to ECG in Acute Ml
Results
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