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ABSTRACT

DELAYS IN THE BEHAVIOR OF HEALTH SEEKING ACTIVITY FOR

INDIVIDUALS WITH SYMPTOMS OF ACUTE MYOCARDIAL

INFARCTION: IS THERE A GENDER DIFFERENCE?

BY

Kathleen Sue Krol

Coronary artery disease remains the number one killer

in both men and women in the United States. The previous

two decades have shown drastic changes in the treatment of

acute myocardial infarction with the advent of thrombolysis

and coronary reperfusion strategies. Rapid identification

and treatment of acute myocardial infarction greatly reduces

the mortality and morbidity associated with this acute

event, with the optimal benefit time for treatment within

the first hour from symptom onset. Unfortunately, many

patients delay in seeking medical care and miss the maximal

benefits of reperfusion.

Pre-hospital delay tends to be increased for certain

sub-populations. Hypertension, minorities and having a co-

morbid disorder of congestive heart failure were associated

with prolonged pre-hospital delay, while a history of

hypercholesterolemia was associated with a decreased pre-

hospital delay interval.

Primary care practitioners need to identify those

patients at risk for prolonged pre-hospital delay and

educate the public about action to take if a family member

experiences cardiac symptoms.
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INTRODUCTION

Coronary heart disease (CHD) continues to be the

leading cause of death for both men and women in the United

States according to the National Heart Attack Alert Program

(NHAAP), an interdisciplinary team charged with the goal of

reducing morbidity and mortality associated with acute

myocardial infarction (AMI). As many as 1.25 million people

will experience an AMI each year and nearly 500,000 will die

suddenly and before hospital treatment (National Institutes

of Health, 1993).

The previous two decades have shown drastic changes in

the medical therapy for people suffering from an acute

myocardial infarction (AMI). With the widespread advent of

systemic thrombolytic therapy in the early 1980's and

mechanical reperfusion through primary angioplasty

(percutaneous transluminal coronary angioplasty [PTCA]),

treatment of patients suffering an AMI has become dependent

on early access to care. This time factor is most critical

in the successful management of achieving maximal myocardial

salvage with associated reduction in morbidity and

mortality.

Prior to the medical therapy of thrombolysis and

mechanical reperfusion strategies, the management of AMI was
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mostly passive and reactive, with medical health personnel

monitoring the natural evolution of an AMI, and responding

to complications as they occur (Dracup, Moser, Eisenberg,

Meischke, Alonzo, & Braslow, 1995). Most deaths from AMI

occur within the first few hours after symptom onset. Since

the 1960's and the development of coronary care units, it

was realized that prompt recognition and treatment of

arrhythmias could prevent cardiac death by terminating

lethal heart rhythms, but there was no treatment to prevent

myocardial cell death. Currently, with early diagnosis and

treatment, the natural course of an AMI can not only be

treated, but be altered. This can often limit the extent of

damage, and subsequently morbidity and mortality. With the

advent of thrombolytic therapy treatment and PTCA, the issue

of delay before treatment is intensified.

The “golden window of opportunity" for thrombolysis or

PTCA is best defined as the first hour after onset of

symptoms with the time-to-benefit curve very steep. Desired

benefits diminish rapidly after the first two hours, and

diminish incrementally out to twelve hours after onset of

symptoms (Lambrew, 1994). Unfortunately, the majority of

patients delay seeking medical care and miss the benefits

afforded by rapid diagnosis and treatment.

Extensive international investigative trials of

thrombolytic therapy and PTCA have concluded that

reperfusion therapy with thrombolytic agents is now the

standard of care for patients with AMI who meet certain
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criteria and have no contraindications to this therapy.

Individuals with contraindications to thrombolysis may

benefit from reperfusion through PTCA (Lambrew, 1994).

The advantages of early reperfusion therapy are clear.

Despite these advantages, data from published trials

indicate that only 3%-10% of patients are treated within 60

minutes after symptom onset. In published studies, the

median delays in seeking care range from 2-6.4 hours.

Regrettably, only a minority of patients with AMI receive

thrombolytic therapy, in part because of delays in seeking

treatment (Meischke, Eisenberg, & Larsen, 1993).

Delay in treatment of patients with AMI is associated

with increased morbidity and mortality. This delay of

treatment can be divided into several phases: 1) patient

delay; 2) emergency medical service delay; and 3) hospital

delay, with patient delay in seeking care as the largest

component (Ho, 1991). Patient delay, or pre-hospital delay,

is an important cause of coronary mortality.

Initial efforts of the NHAAP were aimed at educating

personnel of the emergency medical system (EMS), (phase II),

and health professionals, (phase III), to rapidly identify

and treat patients with AMI, thereby reducing time to

treatment by the EMS and hospital teams. The result was a

published guideline for these health professionals in 1993.

In spite of these strong efforts, a fundamental barrier

to treatment of individuals with signs and symptoms of an

AMI is the delay in treatment seeking behavior by many
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patients, (phase I). This pre-hospital delay is a

substantial problem. Studies have suggested that delay time

appears to be longer for women, older adults, African-

Americans and those with a medical history of angina,

hypertension (HTN) or diabetes mellitus (DM) (Alonzo, 1986;

Dracup & Moser, 1991). Conflicting reports have been

published by Schmidt and Borsch, (1990) and Meischke et a1.

(1993) regarding characteristics that may describe the

population of individuals who delay seeking medical help.

Community outreach programs have been suggested as the

appropriate intervention strategy in educating high risk

individuals to develop an action plan should they experience

symptoms associated with AMI. However, no community

awareness program developed to date has resulted in earlier,

more consistent recognition of symptoms by patients and an

earlier decision to call emergency medical services

(Lambrew, 1997).

Successful awareness programs may well require the

targeting of specific high-risk groups; but our knowledge of

who they are and how to identify them is still very limited.

Purpose of Study

The purpose of this study is to determine the

relationship of selected variables and sociodemographic

factors to the pre-hospital delay interval. Identifying

predictor variables that may contribute to patient delay is

an important first step towards the development of

interventions that reduce time to treatment in high risk
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populations. Identifying these patient variables can be

valuable in the development of educational programs targeted

at specific subpopulations. The research question is: What

sociodemographic and descriptive characteristics of patients

predict variations in the time from symptom awareness of AMI

to the seeking of medical intervention? Because of recent

increased concern about women and coronary heart disease, a

major focus of this investigation will be on gender

differences within the context of these selected

sociodemographic and descriptive variables.

Literature Review

2' !° i 'l .

A myocardial infarction is the irreversible cell damage

and death of myocardial tissue as a result of coronary

artery occlusion by a thrombus or emboli, coronary artery

spasm, severe hematological and coagulation disorders,

myocardial contusion or congenital coronary artery anomalies

(Illustrated Manual of Nursing Practice [IMNP], 1994).

After infarction, damaged muscle cells release

significant amounts of creatine phosphokinase (CK). An

isoenzyme of CK is strictly found in heart tissue and is

labeled CK-MB(creatine phosphokinase - myocardial band).

Elevated levels of CK-MB reliably indicate acute MI; usually

rise within four hours of symptom onset, peak after twenty

hours, and remain elevated up to seventy-two hours (IMNP,

1994). Newer bio-markers, such as myoglobin and troponin,

that rise earlier in the AMI process have been introduced as
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possible alternative diagnostic indicators, but the gold

standard remains total CK and CK-MB which will be used for

this study.

As a result of cell death, the remaining myocardial

tissue is under increased demand to maintain adequate

cardiac output. The result of this insult may lead to

sudden death related to a disturbance in electrical

conduction and/or hemodynamic instability. Immediate

treatment is imperative to stabilize these systems, limit

infarct size and reduce morbidity and mortality.

Since CK-MB may not show a significant rise during the

“golden hour” of treatment, other diagnostic criteria,

specifically the patient history, history of present illness

(HPI), physical exam (PE), and the electrocardiographic

(EKG) evaluation are used in the diagnosis of AMI. The

World Health Organization (WHO, 1959) has declared three

diagnostic criteria for AMI; specifically clinical history,

elevated cardiac enzyme levels and EKG changes.

The patient health history with knowledge of the HPI is

an extremely important part of the critical reasoning skills

in establishing a diagnosis. The health history with HPI

needs to be obtained rapidly and concurrently with a

thorough physical examination and EKG evaluation while

knowing that a delay in time to treatment increases risk for

more severe morbidity and possible mortality. It is the

primary vehicle by which the practitioner establishes

rapport with the client and identifies health needs and



7

problems within the context of one's physical, emotional,

social and spiritual environments.

The EKG is a graphic recording of the electrical

currents that traverse the heart and initiate its

contraction (Stedman's 1995, p. 550). When the myocardium

is insulted through a disruption in blood flow resulting in

ischemic or infarcted tissue, the electrical current may

also be disrupted and may be reflected on the EKG, thus, it

is an important diagnostic tool. However, of the 700,000

patients with AMI who are discharged from hospitals across

the United States every year, more than half presented with

non-diagnostic EKG's (Warner, 1996). Thus, it is important

to integrate the patient history, HPI, and physical exam

with the cardiac bio-markers and EKG's.

W

The outcome variable to be focused on in this study is

the pre-hospital delay in patients diagnosed with AMI. It

is defined as the time of awareness of symptom onset to the

time of emergency department arrival (Reilly et al., 1994).

Most major research studies on CHD, including those

dealing with pre-hospital delay in seeking medical

evaluation have been conducted on white, male, middle class

subjects. For example, the Veterans Administration

Cooperative Study (n=686), the Multiple Risk Factor

Intervention Trial, also know as “Mr. Fit” (n=13,000), the

Physician's Health Study (n=22,000), and the Harvard School

of Public Health survey (n=45,000) are all important
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landmark studies but not one woman is included (Diethrich &

Cohen, 1992, p. 11-16). This fact limits the ability to

generalize findings to other races, females and those of

lower incomes (without health insurance). The few studies

that have been conducted indicate that delays in seeking

medical care may be increased for members of other races,

low social economic status (SES), the elderly, females and

those with co-morbid diseases, in particular HTN, angina,

previous AMI, DM and CHF (Alonzo, 1986; Cooper, Simmons,

Castaner, Prasad, Franklin, & Ferlinz, 1986; Clark Bellam,

Shah, & Feldman, 1992; Ghali, Cooper, Kowalty, & Liao, 1993;

Lee, 1997).

Multiple variables are related to the decision of an

individual to seek medical intervention including: 1)

sociodemographic variables: ethnicity, gender, age, primary

payer for health care, and marital status; 2) health status:

co-morbid conditions including a family history of coronary

artery disease (CAD), past myocardial infarction (MI),

hemodynamic stability, severity of chest pain, hypertension

(HTN), angina, congestive heart failure (CHF), history of

PTCA or coronary artery bypass graft (CABG) surgery, stroke

(CVA), diabetes mellitus (DM), current smoker, and/or

hypercholesterolemia (Dracup et al., 1995); 3) symptom

context: time of day, day of week, activity, bystanders

present, ease of access; 4) perceived benefits of ED

evaluation; and 5) perceived barriers to ED evaluation.
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Ethnicity. Cooper and associates studied a population

of patients admitted to Cook County Hospital in Chicago

serving the poor and working class minority where 85% were

African-Americans, and Hispanics represented the second

largest ethnic group. Median time from symptom onset, based

on patient recall, to arrival at the hospital was 6 hours,

with a mean time of 21 hours for females, and 24 hours for

males. Compared to studies among white populations, the

median time was twice as long and the mean time was three

times as long (Dracup et al., 1995). Ghali and associates

reported similar findings when studying a population of

mainly African-Americans and the underprivileged with

significant pre-hospital delays; mean 11.3 hours with range

from 0-18 hours, and Clark and associates reported longer

delay times for African-Americans (mean 13.1 hours with

range from 0-27.5 hours, median 3 hours) and Hispanics (mean

12.4 hours, range 0-19.3 hours and median 4 hours) than for

whites (mean 3.3 hours, range .4-6.2 hours and median 2

hours). Alonzo, (1986) found delay times for African-

Americans longer than whites, while Turi and associates

found emergency room arrival to be identical when comparing

mean time of non-whites and whites (Turi, Stone, Muller,

Parker, Rude, Raabe, Jaffee, Hartwell, Robertson &

Braunweld, 1986). In these studies, the mean time can be

considerably longer because individual patients may wait
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many hours or even days before coming to the hospital for

treatment, thus skewing the data to the right.

The results of these studies clearly represent

inconsistent conclusions regarding pre-hospital delays based

on ethnicity.

Gender. Many investigations have failed to include

gender as a variable that influences pre-hospital delay. In

studies that have, conflicting results are reported on the

role gender plays in influencing pre-hospital delay.

Published reports either emphasize no relationship between

gender and time of delay (Moss & Goldstein, 1970; Gilchrist,

1973; Schroeder, Lamb, & Hu, 1978; Maynard, Althouse,

Olsufka, Ritchie, Davis, & Kennedy, 1989; Wielgosz, Nolan,

Earp, Biro, & Wielgosz, 1988; Moss & Goldstein, 1970; Simon,

Feinleib, & Thompson, 1972; Matthews, Siegel, Kuller,

Thompson, & Varat, 1983; Kenyon, Ketterer, Gheorghiade, &

Goldstein, 1991), or conclude that women delay longer than

men (Alonzo, 1986; Moss, Wynar, & Goldstein, 1969; Turi et

al., 1986; Schmidt & Borsch, 1990; Meischke, Eisenberg, &

Larsen, 1993; Cunningham, Lee, & Cook, 1989; E11, Haywood,

Sobel, deGuzman, Blumfield, & Jia-Ping, 1994). In those

studies that have revealed a gender difference in pre-

hospital delay time, females consistently delay longer than

males.

Some investigators revealed no statistical significance

in pre-hospital delay, but differences reported were

clinically significant. For example, Hackett and Cassem
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(1969) studied 64 men and 24 women admitted for evaluation

of AMI, and found no statistical difference in delay time,

however women delayed a median of 1 hour longer than men.

Karlson and associates (1990), n=613 males, and n=295

females, found similar results with no statistical

significance but median delay was 1 hour longer in women.

In 1969, Moss and associates reported women waited 3.3

hours longer than men in seeking medical care for cardiac

symptoms. Alonzo (1986) reported a median of 47 minute

longer delay from symptom onset to medical evaluation for

women, and Schmidt and Borsch (1990) reported that half the

women in their study delayed more than 6 hours in reporting

for medical care. In a large study of 7,734 individuals

reporting to an emergency room with chest pain, researchers

found that females who were diagnosed as having an AMI,

delayed longer by one hour than males who were diagnosed as

having an AMI (Cunningham et al., 1989). Turi and

associates (1986), Meischke and associates (1993), and Ell

and associates (1994) all reported increased delay intervals

in women when compared to men.

Age. The evidence regarding the effect of age on delay

time is conflicting, but the general pattern seems to be

that the older one is, the greater the delay time seen.

Some studies have reported that there is no relationship

between age and pre-hospital delay while others have found a

direct relationship. Hackett and Cassem, (1969) conducted

studies on 100 randomly selected patients diagnosed with an
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AMI and found that the age of the patient was not

significantly related to the pre-hospital delay interval. A

Canadian study on 201 consecutive patients admitted for AMI

found age not related to pre-hospital delay time (Weilgosz

et al., 1988). Moss and Goldstein (1970) of the United

States interviewed 160 patients diagnosed with AMI and found

no association between pre-hospital delay and age. These

studies have relatively small samples, and therefore lack

the statistical power to detect significant differences.

Alonzo (1986), Simon and associates (1972), Matthews

and associates (1983), Kenyon and colleagues (1991),

Goldberg and colleagues (1992) and Schwarz and associates

(1994) all report no relationship between age and pre-

hospital delay time from symptom onset to medical

evaluation.

In larger multicenter studies such as the Multicenter

Investigation of Limitation of Infarct Size (MILIS), where

n=778 patients with AMI, Turi and associates (1986) reported

that older age contributed to increased delay time, a

relationship that was statistically significant. A large

Seattle registry for patients with AMI (n=3258) found that

older patients delay longer from symptom onset until medical

evaluation (Weaver, Litwin, Martin, Kudenchuk, Maynard,

Eisenberg, Ho, Cobb, Kennedy & Wirkus, 1991). Karlson,

Herlitz, and Sjolin (1990), found that the median pre-

hospital delay time for those under age 50 was 0.9-1.7 hours

compared to 3.5-4.0 hours for those over the age of 70.
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Moss, Wynar and Goldstein (1969), Maynard and

associates (1989), Schmidt and Borst (1990), and Meischke

and associates (1993) have found a direct relationship

between age and prehospital delay with a longer delay

interval in older patients.

Maritel_fitetns. Their are few reports in the

literature regarding marital status and pre-hospital delay.

More investigation has been focused on the witnesses or

bystanders of the person suffering symptoms of AMI and their

impact on pre-hospital delay. Alonzo (1986) found that the

most frequently reported person to become aware that a

person was having AMI symptoms was the spouse, when a spouse

was available. Men were more likely to tell their spouse of

their symptoms than women and, as age increases women were

less likely to have a spouse to tell. Women were more

likely to tell other family members of their symptoms

(Alonzo, 1986).

Even when informing their spouse, the decision to seek

medical care is not necessarily expedited. Alonzo (1986)

found that informing their spouse actually lengthened pre-

hospital delay time as opposed to informing a non-family

member. Hackett and Cassem (1969) discovered that when non-

family members were involved in the decision to seek medical

care, the median delay time was two hours, but when family

members were involved, the median pre-hospital delay

interval extended to twelve hours.
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Alonzo (1986) concluded that spouses may have more

persuasion than non-family members, but they can be easily

influenced to relinquish control or delay in calling for

emergency medical services. Bystanders and co-workers are

not as emotionally involved and may be more objective in

evaluating symptomatology.

WW1 Socioeconomic

status (SES) is usually measured by determination of

education, income, occupation or a composite of these

dimensions with education as the most commonly used measure

in the United States (Winkleby, Jatulis, Frank & Fortman,

1992). SES is one of the strongest and most consistent

predictors of a person's morbidity and mortality that

persists across most diseases and continues throughout the

lifespan. Education indicates skills needed for acquiring

positive social, psychological, and economic resources

(Winkleby et al., 1992), and accordingly a higher income.

Schmidt and Borsch (1990) studied 126 patients to

evaluate factors affecting prehospital delay. Low income

was one of the variables identified as an independent

predictor for increase in the prehospital delay interval,

and those with low income are less likely to carry health

insurance. Little research has been conducted on the

ability or inability to pay for health care in relation to

pre-hospital delay time. Some studies have investigated

socioeconomic status on pre-hospital delay and concluded

that it has no effect (Wielgosz et al., 1988; Hackett &
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Cassem, 1969; Simon, Feinlab, & Thompson, 1972; Matthews at

al., 1983; Kenyon, 1991), but, some of these studies are

dated and rising costs have been identified as barriers to

health care services (McCullock & Melynk, 1988).

Cooper and associates (1986) and Gahli and associates

(1993) studied African-Americans in hospitals serving the

poor and underprivileged. Their findings suggest that delay

may be more a result of socioeconomic disadvantage than an

ethnic effect. E11 and colleagues (1994) support this view

in their study of African-Americans: Patients who presented

to a public hospital serving the economically disadvantaged

delayed 2.5 times longer than African-American patients who

presented to a private hospital. African-Americans who were

poor and uninsured had significantly longer prehospital

delay times than African-Americans with health insurance.

Medical care in the United States is financed through a

complex network of private, government and personal

resources. The effects of these payer types is not well

understood in the decision to seek medical care. Variable

health care policies exist within each primary payer source

(insurance company), with some policies offering complete

coverage for medical expenses while other policies from the

same source have established partial payment plans. These

partial payment plans usually expect a percentage of total

costs to be borne by the recipient of the health care. It

is not known if type of primary payer has a predictor value

on prehospital delay for the person experiencing symptoms of
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AMI. It is postulated that members of an HMO who need to

consult with their primary practitioner before seeking

evaluation at an emergency department may delay timely

medical evaluation by attempting to make this initial

contact, whereas individuals with other insurance coverage

would bypass this preliminary step and present directly to

the ED. Even though HMO's instruct to bypass this

permissive step for true emergencies, the lay public may not

always recognize their symptomatology as a true emergency.

Further research is warranted for this variable.

fixmntem_centext

Circadian rhythms are body rhythms with a cycle length

of approximately 24 hours duration (Arendt, 1989). Most

physiological and biochemical variables are not constant

over this 24 hour period, but rather show a rhythmic change.

In cardiovascular functions, there are variations in heart

rate, blood pressure, blood volume, blood viscosity and

catecholamines during the day (Arendt, 1989). AMI's occur

more frequently during normal working hours with several

studies showing a significant peak in the morning waking

hours, and a secondary peak at midnight (Figure 1) (Muller,

1989; Thompson, 1992).

The relationship between time of day when symptoms

occur and pre-hospital delay is unclear. Some researchers

report that daytime onset of symptoms increases delay

(Alone, 1986), however others have demonstrated the opposite

(Weilgosz et al., 1988). Night-time hours may be long,
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Figure 1: Frequency of chest pain to time of day from two

pooled studies (n=2253). From Thompson, 1992.

empty and fearful when experiencing symptoms of AMI, which

may motivate a certain population to earlier access to

medical care. Others may try to wait until normal daytime

hours for medical evaluation, wishing not to bother family,

friends or physician in the middle of the night.

Conversely, when symptoms occur during normal waking

hours, delay may be prolonged by an individual who wishes to

“finish the task at hand", consult with physician office, or

want to go home and “rest” to alleviate symptoms before

presenting for emergency evaluation. Pre-hospital delay may

be shortened by easier access to medical evaluation with

open urgent care centers, workplace or occupational health

centers, or by the influence of bystanders or co-workers.

Similarly, researchers have investigated the day of the

week in regards to onset of symptoms of AMI. One study
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showed prolonged delay when symptoms occurred on a weekend

day (Moss et al., 1969) where as another study revealed

decreased delay associated with the weekend (Weilgosz et

al., 1988). The patient's location; home, workplace, or at

a leisure or sports event can also affect delay. Not

wanting to interrupt social activities and fear of

embarrassment can affect delay. The presence of friends and

co-workers appears to shorten delay but the presence of a

spouse or family member can increase delay (Meishke et al.,

1995; NHAAP, 1993).

ii 'Ei l H 1' 1 H' I

Risk factors for cardiovascular disease have been well

documented early on in the Framingham Study; repeatedly and

reliably confirmed in subsequent studies including the

previously mentioned Multiple Risk Factor Interventional

Trial, Physician's Health Study and the Harvard School of

Public Health Survey (Diethrich & Cohen, 1992). How these

risk factors affect pre-hospital delay is unclear.

Once an individual is diagnosed with coronary heart

disease and/or has had an AMI in the past, he/she is likely

to be familiar with the symptoms and the medical care system

and may therefore be less likely to delay for recurrent

symptomatology. However, past research has been quite

consistent in revealing that past medical history had no

effect on shortening delay time (Moss et al., 1969; Hackett

& Cassem, 1969; Maynard et al., 1989; Leitch et al., 1989;

Clark et al., 1990; Schmidt et al., 1990; Kenyon et al.,
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1991; Goldberg et al., 1992). Meischke, Eisenburg and

Larsen have actually documented increased pre-hospital delay

times for persons with diagnosis of angina or diabetes

mellitus.

Schroeder and colleagues (1978) and Simon and

associates (1972) in their independent studies of pre-

hospital delay show an increase in the delay interval for

patients with known angina, and similarly, Gillum and

associates (1976) and Wielgosz et al. (1988) reveal an

increase in prehospital delay for patients with diabetes

mellitus. In large studies, Weaver et al. (19) and Turi et

al. (1986) concur that having a medical history of angina,

DM, HTN or previous cardiac disease increases the

prehospital delay interval.

Little or no research was identified in studying known

and well documented risk factors for AMI, (i.e. smoking,

elevated cholesterol and a positive family history) in pre-

hospital delay intervals. Further research is needed in

determining any relationship between smoking and pre-

hospital delay as well as with hypercholesterolemia and a

known positive family history of heart disease.

Since most studies of treatment delays are based on

fairly small, locally specific non-random samples, results

are often inconsistent reflecting specific populations. At

this stage, there is a need for more replication with

different populations.
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Differences in methodologies, study limitations, and

variable definitions of prehospital delay may account for

the conflicting results found in some studies. Geographical

differences in accessing the medical system make comparisons

across the studies difficult. Retrospective interviews or

questionnaires requires the researcher to depend on patients

memory, which may be inaccurate related to the emotional and

physical stresses of that time.

Theoretical Framework

The theoretical orientation for this study is derived

from The Health Belief Model (HBM). The HBM was first

introduced in the 1950's by Hochman, Kegels, Levanthol and

Rosenstock. These original developers of the HBM were

concerned with issues of: a) non-compliance with health and

medical care recommendations; b) why some people seek health

care and others do not; c) what factors were seen as

barriers to health care; and d) can health related behaviors

be changed? (Mikhail, 1981). The HBM model is depicted in

Figure 2.

The basic assumption of the HBM is that.“the subjective

world of the perceiver determines behavior rather than the

objective environmentwf (Mikhail, 1981). Perceived

susceptibility to a health alteration, perceived seriousness

of a health alteration, perceived benefits of taking action

and perceived barriers to taking action were the four

original variables of the HBM (Rosenstock, 1974). The
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Becker’s Health Belief Model
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Figure 2: Becker's Health Belief Model (from Pender, N.

1996).
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individual is brought to this point by internal and external

motivating factors.

Internal motivating factors are derived from perceived

symptoms or changes in usual functioning (Reilly, Dracup, &

Dattole, 1994). Examples include severity of symptom

perception, hemodynamic instability and anxiety. External

motivating factors derive from basic condition factors

(culture, ethnicity, gender, age, marital status), knowledge

about symptoms through past experiences (cardiac disease

history), information through the media, witnesses and

bystanders who are present at symptom onset and sequelae,

and fear of embarrassment. An individual who is roused

through internal motivating factors and modified by external

motivating factors is likely to initiate health seeking

behavior depending on the perceived threat and the perceived

benefit or value (Reilly et al., 1994).

Researchers have identified and studied a wide variety

of factors influencing pre-hospital delay, identifying both

internal and external motivating factors. This study is

focused on external motivating factors, namely

sociodemographics, symptom context and health status, and

how they relate to the outcome variable: pre-hospital delay.

External motivating factors are objective variables that are

easily identifiable and measurable. Identifying factors

that are associated with pre-hospital delay can formulate a

hi-risk patient population profile that can be used by

practitioners in primary care settings and through community
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awareness or education programs. In the HBM, external

motivating factors are the modifying factors that bear

influence on a patients perception of susceptibility,

seriousness, or threat of disease and the perception of

benefits versus barriers to taking action. Figure 3 is a

model of these external motivating factors that may have a

relationship to the delay interval of those individuals with

symptoms of AMI. This model is descriptive and does not

determine causality for delay.

These modifying factors are factors which affect an

individual's predisposition to take preventive, curative or

restorative action to a perceived threat (Pender, 1987).

Patient perceptions and internal motivating factors are

beyond the scope of this study.

In sum, despite educational efforts by the American

Heart Association and lay press coverage of thrombolysis,

individuals are not changing their actions in response to

AMI symptomatology; some studies show an increase in pre-

hospital delay time in seeking medical care (Reilly et al.,

1994). The purpose of this study is to investigate the

relationship of sociodemographic variables, significant

medical history and symptom context in seeking medical

evaluation for symptoms of an AMI. Identification of high

risk population profiles can result in more meaningful

community awareness to targeted groups.
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Figure 3. Model for present study.
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Methods

Weigh

An ex post facto, correlational design will be used for

this study. According to Polit and Hungler (1995), ex post

facto research is conducted after the variations in the

independent variable have occurred in the natural course of

events, and correlational research explores the inter-

relationships among variables of interest without any active

intervention on the part of the researcher.

Advantages of this design type, historical in nature,

is the relative ease in gathering data, inexpensive to

perform, and a wealth of data to obtain.

Disadvantages of this retrospective method are that the

conditions under which data were first collected are not

always known, and causality is difficult to determine

because one cannot control all influences of extraneous

factors.

A design of this nature is appropriate for this study

as this researcher is attempting to explore relationships

between the independent variables (age, gender, ethnicity,

marital status, primary payer coverage, significant health

history, time of day and day of week) and the dependent

variable (pre-hospital delay). No manipulation of the

independent variables are possible. This topic of

investigation is not amenable to experimentation.
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Seamus

The research setting is Holland Community Hospital

(HCH) in Holland, Michigan, a 213 bed institution providing

inpatient acute care and out-patient care to a service area

of two counties. The total HCH service area has a

population of 107,430 (Holland Area Chamber of Commerce,

1994). The hospital has a 24 hour per day emergency

department staffed by physicians, advanced practice nurse

practitioners, and registered nurses. An eight-bed combined

coronary care unit and intensive care unit is staffed by an

all registered nurse staff. Cardiac catheterization and

open heart surgery facilities are not available on site.

The target population comprises all adult, non-pregnant

patients admitted to HCH with a medical diagnosis of AMI at

discharge. Discharge diagnosis is used because some

patients may be admitted with signs and symptoms compatible

with AMI, but diagnostic work-up does not confirm this

diagnosis. Other medical diagnoses exist with presenting

complaints similar to that of an AMI. These may include

esophagitis, gastric or peptic ulcer disease, gallbladder

disease, pericarditis, and costrochondritis to mention a few

of the more common diagnoses.

Eligibility criteria included all adult, non-pregnant

patients admitted to HCH with diagnosis of AMI within 24

hours as evidenced by a rise in CK, or CK-MB. If the CK and

CK-MB occur after this 24 hour interval, the actual infarct

probably occurred after hospital admission; therefore,
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exclusion criteria is for any individual that displays a CK

or CK-MB evidence of AMI occurring more than 24 hours after

admission, less than age 21 and/or pregnant.

Mleetien

Data gathered in retrospective research is done from

primary sources and secondary sources. It is always

desirable to collect data from primary sources whenever

feasible. According to Treece and Treece (1986), patient

records are classified as primary sources of data. Since

the data collected were obtained from a record review, they

should be considered a primary source.

Hospital records were reviewed through the Quality

Resource Management Office of HCH for all discharges coded

by Diagnostic Related Groups (DRG's) with primary diagnosis

of AMI. Further evaluation of inclusion and exclusion

criteria was determined at the time of data collection (age

twenty-one or greater and non-pregnant status).

Appropriate and proper documentation in a patient's

record is guided by the Joint Commission of Accreditation of

Hospitals (JACHO) and is in part the responsibility of a

registered nurse to gather and record. The patient record

includes certain sociodemographic data; specifically gender,

age, and marital status which may be recorded by office

personnel, and pertinent medical history recorded by the

patient's physician. Selected data on each patient is

recorded electronically in a hospital wide computer network

program.
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Integrated into this system is a quality management

software program entitled “Medical Information Data

Assessment Systems (MIDAS)” which allows access to collected

data for research studies without revealing identities of

patients and thus assuring anonymity. Access to this

program is restricted and only personnel with appropriate

security clearance are privy to this information. Data

regarding selected research variables was accessed through

the quality resource management committee and released to

this investigator for analysis.

An independent research organization, ClinTrials

Research Incorporated, additionally collects data from

patient records for the National Registry of Myocardial

Infarctions 2, (NRMI 2), which is sponsored by Genentech

Incorporated. This program collects, analyzes, and

disseminates data on the treatment and outcome for patients

with an evolving AMI at more than 1,555 hospitals across the

United States (Gore, 1996). Confidential reports of this

data are released to the participating hospitals for their

own institution as well as national data (Gore, 1996). This

data is owned by each participating institution and further

analysis is encouraged to evaluate local health-care

delivery systems.

Hospital admission record numbers are used for

identification in each data collection system, and by

matching these numbers from each program, more comprehensive

data was available for analysis. The NRMI 2 data was used
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for the outcome variable: pre-hospital delay, as well as

independent variables: age, gender, ethnicity, primary

payer, smoking, hypercholesterolemia, day of week and time

of day intervals. The MIDAS data was used to identify

marital status, medical history and family history.

Demographic data included patient age, gender, marital

status, ethnicity and medical insurance status. One hundred

fifty-seven patients were admitted to HCH with a subsequent

discharge diagnosis of acute myocardial infarction. This

data was collected over the course of fourteen months from

May 1996 to June 1997. Two cases were excluded; one for

incomplete data and one for showing evidence of myocardial

infarct greater than twenty-four hours after admission. The

remainder one hundred fifty-five cases were used for study

analysis.

InstmmenLandJeding

The data collecting tool was adapted from a Case Report

Form used by ClinTrials Research Inc. in recording data for

the NRMI 2 (Appendix A). A sample of this adapted tool

which was used for this study is in appendix B.

Each subject was given an identification number

different from their hospital record number which is unknown

to this investigator so that anonymity is maintained. The

identification number has three digits because the

anticipated sample size was 150.
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Pre;heepitel_deley. The dependent variable is the pre-

hospital delay interval. It is the time from symptom onset

awareness to the time of medical evaluation. The day of the

week was recorded according to the day of the week the AMI

symptoms were first perceived by each subject. The time of

day was recorded and rounded to the closest full hour

utilizing the military 24-hour clock.

The patient's personal perception of symptom onset is

influenced by sociodemographic differences, context in which

symptom onset occurred and current clinical status. This

definition is unique to each individual and this researcher

accepts the personal perception of each individual.

Operationally this interval was determined from the reported

time of symptom onset until the time recorded of initial

medical evaluation. For ease of measuring and recording,

this interval was measured in tenths of an hour based on the

patient's recall, and recorded as quantitative numerical

data.

Age. Age is the period of time that a person has lived

since birth (Stedman, 1995, p. 35). In this study, age is

measured as the number of years since birth as indicated in

the medical record and was recorded numerically in whole

numbers.

Gender. Gender is a category to which a biological

entity is assigned on the basis of their physical sex; male

or female (Webster, 1988; Stedman, 1995). In this study,
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the gender definition is based on the recorded entry into

the medical record of the patient.

Marita1_firetue. For the purposes of this study, the

legally recognized marital status was used.

Single. Never married.

Married. Currently having a legal spouse.

Dixereed. Having been married at one time, but legally

severed relationship.

Hidewed. Being the survivor of a marriage.

Ethnicity. Ethnicity is defined as a social group

characterized by a distinctive social and cultural tradition

maintained from generation to generation with a common

history and origin and a sense of identification with the

group; members of the group have distinctive features in

their way of life, shared experiences and often a common

genetic heritage (Stedman's, 1995). Individuals of biracial

or multiple racial ethnicity were recorded as the ethnic

group with which the patients identified. This study

recognized the following ethnic groups: 1) Caucasian, 2)

African-American, 3) Hispanic, 4) Asian, 5) Native American,

6) other or unknown. Only one response will be allowed for

this variable.

EI1maz2_Bayer_ilnenrenee_srernei. The primary payer of

health care benefits is often a third party reimbursement

program. These may be under private commercial health

insurance coverage or through government funded programs.

This study will identify one of the following for each
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subject: 1) commercial or private insurance, 2) health

maintenance organizations, 3) Medicare, 4) Medicaid, 5)

VA/CHAMPUS, 6) self-pay, 7) other or unknown. One response

was recorded for each subject although some individuals may

have had more than one payer source. The “primary” payer

source is recorded.

Signifieenr_nedieel_flierery. Significant medical

history includes documentation in the medical record of 1)

previous MI, 2) previous angina, 3) CHF, 4) PTCA with

angioplasty, 5) previous CABG, 6) CVA, 7) DM, 8) HTN, 9)

current smoker, 10) hypercholesterolemia, and 11) family

history of CHD.

Multiple responses may be required to answer this

variable. A yes or no response was required for each entry

on the data work sheet.

This author accepts these definitions for this study.

ErQtecticn_9f_Human_Subiects

This proposal was reviewed by HCH Ethics Committee and

the Quality Resource Management Committee, an

interdisciplinary committee at HCH coordinating all quality

improvement and research studies, and the University

Committee on Research Involving Human Subjects at Michigan

State University.

No identifying characteristics of the patients are

included in the data collection or coding process, and there

was one investigator only, thereby protecting patient

anonymity. No subject or data was be identifiable by person
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or name. Hospital record admission numbers were used by

quality resource staff to match data from the two data

collection programs; then eliminated them. New numbers

were assigned by this investigator when the data was

released for analysis. No paper or electronic trace is

available to identify or associate data with individual

subjects. Since the subjects are unidentifiable, no breech

of confidentiality is possible and no consent form is

required. The data is anonymous (personal communication,

Linda Baird, HCH risk manager, 1997).

Since this is an ex post facto design, the events have

already occurred, no manipulation of the independent

variables were possible and no physical harm to patients is

possible.

We

The computer program, Statistical Package for the

Social Sciences (SPSS), (Norusis, 1994), was used for the

analysis of this study.

First, all variables were described using frequency

distributions: pre-hospital delay, age, gender, marital

status, ethnicity, primary payer, symptom context and

significant medical history. For interval level variables,

these statistical procedures will offer the mean, median,

standard deviation and variance for the time to treatment

interval and age.

Secondly, correlations were computed between the

dependent variable: pre-hospital delay and each independent
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variable to determine the strength of each relationship

individually.

Finally, in order to relate the joint effect of all

independent variables (age, gender, ethnicity, marital

status, primary payer, time of day, day of week and health

history) on the outcome of interest (pre-hospital delay),

multiple regression analysis was performed. This allows

the ranking of the independent variables and identifies the

best predictors of pre-hospital delay.

Frequency data were generated for the demographic

variables, significant medical history variables and pre-

hospital delay. Student's t-test was used for determining

the association between gender and age, as well as between

gender and length of pre-hospital delay. Since the

remainder of the variables were nominal measurements, chi-

square tests were performed to test the association for

gender. Students t-test was also used to determine

associations between age and the other variables.

The pre-hospital delay variable is non-normal and

highly skewed to the right, (Figure 4) Data transformation

was used to change this to the natural log of the delay

interval, and the data approached a more symmetrical

distribution (Figure 5) and was utilized for those

statistical tests demanding such assumptions.

Pearson's correlation coefficient was used to determine

the relationship between age and the pre-hospital delay

interval utilizing the natural log of the interval. To
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determine any correlation between the dependent interval

pre-hospital delay and other variables, t-tests for

independent samples were used.

Finally, multiple linear stepwise regression was chosen

to analyze the best predictor variable for pre-hospital

delay. Accepted levels of significance were .05 for all

methods and calculations.

E . I' E! I' !'

Demegrephies. In keeping with a major focus of this

study, the demographic data, symptom context and significant

medical history were examined for gender differences. Due

to limited expected frequencies, the variables of marital

status and ethnicity were re-coded into dichotomous

variables: married/not married; and Caucasian/not

Caucasian. Health insurance status was re-coded into four

variables: 1) private insurance for commercial insurance

and PPO's; 2) HMO's; 3) Medicare; and 4) Medicaid/no

insurance (those listing no insurance would have social

services intervene and assist with Medicaid application if

appropriate, and therefore these are grouped together).

Of the remaining one hundred fifty-five patients in the

study, 96 (62%) were male and 59 (38%) female. The youngest

patient was thirty-one and the eldest ninety-six years of

age, showing a sixty-five year age span with a mean of 65.75

years and normally distributed. Age was not shown to be

statistically significant when correlated with gender

(p=0.077), but females tended to be older with a mean age of



37

70.1 years while the mean age for males was 62.6 years

(Table 1).

Males were more likely to be married (77%) compared to

females (49%). Unmarried patients were more likely to be

older with a mean age of 68.9 years as compared to those who

were married with a mean age of 64.1 years (not in tables).

Overall, 26.5% of all the patients had commercial or

PPO insurance, 11.6% were members of HMO's, 54.8% had

Medicare and 7.1% had Medicaid or no insurance. 72.8% of

females listed Medicare as their primary insurance coverage,

while 43.7% of males had Medicare. The chi-square test for

testing if primary payer coverage differs for men and women

is statistically significant. In particular, women have a

greater percentage of Medicare coverage in comparison to

males, which is not surprising given their higher average

age.

The total sample was largely ethnically homogenous with

91% of patients Caucasian. Eight patients were Hispanic,

two African-American, one Asian, and three did not report

their ethnic identification. When re-coded into a

dichotomous variable; Caucasian/not Caucasian, no

statistical significance was shown in association to gender

(Table 1).

W

The majority of AMI's occurred on a Saturday: 31

(20%); 25 (16.1%) AMI's occurred on Wednesday; 23 (14.8%)

occurred on Thursday and Friday each; 18 (11.6%) on Sunday
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Table 1.

W

Total Males Females Test P -

Sample (n=96) (n=59) Stat Value

(n=155)

Age ”65.75 x=62.6 x=70.1 t=3.77 .077

yrs. yrs. yrs.

(SD=13.9) (SD=13.9) (50:12.3)

MAIILAI Chi-Square

ELAINE

Married n-lO3 n=74 n=29

(66.5%) (77%) (49%)

x212.7049 0.0004*

Not n . S2 n=22 n-30

Married (33.5%) (23%) (51%)

El] . '!

Caucasian n-141 n=86 n=55

(91%) (90%) (93%)

x 8 0.5845 0.4446

Not n=14 n=10 n=4

Caucasian (9%) (10%) (7%)

Erimazx

Beyer n=41 n=35 n=6

Private

Ins. (26.5%) (36.5%) (10.2%)

HMO n=18 n=12 n=6

(11.6%) (12.5%) (10.2%)

X=11.0185 .0009*

Medicare n=85 n=42 n=43

(54.8%) (43.7%) (72.8%)

Medicaid/ nall n=7 n=4

No (7.1%) (7.3%) (6.8%)

Insurance

 

*indicates statistical significance

and Tuesday each; and 17 (11%) on Monday. Saturdays had

almost nine more AMI's occur than one would expect under the

assumption that the number of AMI's is the same each day of

the week, however,

is not statistically significant.

the deviation of observed from expected

In order to concentrate
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on the main pattern, the day of the week variable was re-

coded into a dichotomous variable of either a week-day

(Monday, Tuesday, Wednesday, Thursday, or Friday) or a week-

end day (Saturday or Sunday). A total of 49 (32%) of the

AMI's occurred on a week-end (averaging 24.5 each day) and

106 (68%) AMI's occurred on a week-day (averaging 21.2 AMI's

per day). Statistical significance was not established for

any difference between week-day or week-end day.

The least number of reported symptoms of AMI occurred

during the early morning hours of 0001 - 0400 (military

time) for women with 4 cases (6.8%) and from 0401-0800 for

men with 12 cases (11.6%). The greatest number of reported

symptoms of AMI occurred during the afternoon hours for

women (n=15; 25.4%), while the late morning hours of 0801-

1200 had men reporting more frequently (n=22; 22.9%). These

findings are compatible with previous studies in that more

MI's occur during normal daytime waking hours, but failed to

show an early morning and secondary midnight peak that

Muller (1989) or Thompson (1992) showed. There was no

statistical significance level demonstrated with Chi-square

analysis for gender.

When the hours of symptom onset are recoded into a

dichotomous variable of 0001-1600, and 1601-2400, then a

much larger percentage of women have symptom onset in the

late afternoon and evening hours which reaches statistical

significance with a p-value of .012 (Table 2).
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Table 2.

El E'EE 'l E Ii!

 

Total. Males Females Test P-Value

Sample n=96 n=59 Stat

n=155

Hours of

Onset n=100 n=69 n=31 X=5.966 0.012*

0001-1600 (64.5%) (71.9%) (52.5%)

n=55 n=27 n=28

1601-2400 (35.5%) (28.1%) (47.5%)

 

*denotes statistical significance

i 'E' I 3' JH'!

Statistics for significant medical history are shown in

table 3, with chi-square tests for association with gender.

Seventy (45.2%) of the total number of subjects reported a

positive family history for coronary artery disease, and 68

(43%) had hypertension. 37 (23%) reported a previous MI,and

24 and 17 had previous re-vascularization procedures by CABG

or PTCA respectively. Eleven (7.1%) patients reported no

significant medical history.

Overall, women tended to have more co-morbid medical

problems with statistical significance established for CHF

(p=0.014) and DM (p=0.003). This data also supports that

more females also had a greater percentage of angina, CVA,

HTN and hypercholesterolemia but statistical significance

was not established.

Men reported more re-vascularization procedures through

CABG and PTCA, more previous MI's and more positive family
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Table 3.

Si 0 :0 I II :0 J 1!. I

Total Males Females Stat

Sample n=96 n=59 Test P-

n=155 n i n i X Value

11 1

Pos. Pam. ‘70 45 46 48 24 41 0.768 0.381

Hx.

HTN 68 44 37 38 31 51, 2.890 0.089

Smoker 46 30 35 36 11 19 5.521 0.018

*

Prev. AMI .37 24 26 27 11 19 1.423 0.233

Hyperchol 34 22 21 22 13 22 0.005 0.982

ester-

olemia

DM 31 20 12 12 19 32 8.809 0.003

*

CABG 24 15 18 19 6 10 2.042 0.153

Angina 21 13 12 12 9 15 0.235 0.627

PTCA 17 ll 12 12 5 8 0.602 0.438

CHF 11 7 3 3 8 14 5.995 0.014

a

No Sig. 11 7 3 3 8 14 0.581 0.446

Hx.

CVA 10 6 5 5 5 8 0.642 0.423

*indicates statistical significance

history although not statistically significant. Statistical

significance is established for male smokers (p=0.018).

W

The pre-hospital delay interval at minimum was .4 of an

hour (24 minutes), and maximum was 96 hours (4 days.) The

average length of delay was 6.8 hours (standard deviation

14.71), median 2.0 hours and mode 1.0 hours. The
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distribution is highly skewed to the right. Since this non-

normal distribution violates assumptions required for

parametric testing, the variable was transformed to its

natural log. The transformed variable approached a nearly

symmetric distribution and is used as the basis for

subsequent statistical significance tests.

Because of the skew of the original distribution, Table

4 also contains the median as a more accurate test for

central tendency, as the mean is highly affected by the

upper range of the data. A median of 2.0 reveals that half

of the cases fell within the first two hours of symptom

onset, and half of the cases fall between 2.0 and 96.0

 

hours.

Table 4.

WW

Total Males Females

n=155 n=96 n=59

Original Original Original

data (in Nat Log data (in Nat Log data (in Nat Log

hours) hours) hours)

Range .4-96.0 -.92- .4-74.7 -.92- .4-96.0 -.92-

4.56 4.31 4.56

Mean 6.79 .902 6.3 1.84 7.5 2.01

Standard 14.71 1.28 13.07 2.57 17.15 2.84

Deviation

Median 2.0 .693 1.8 .588 2.2 .788

Mode 1.0 0 1.0 O 1.0 0
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Since a major focus of this study is on determining

gender differences, bivariate relationships between delay

time and all relevant potential predictors were examined

first. Pearson's correlation coefficient was calculated to

measure the degree to which the dependent variable, pre-

hospital delay (and expressed as the natural log) was

associated with age. No significant linear relationship was

found (interval with age, p=0.702). Scatterplots did not

give evidence for nonlinear relationships.

To compare the pre-hospital delay for the other

independent variables, t-tests or one-way ANOVA tests were

performed (Table 5). Two variables approached statistical

significance: Ethnicity (p=0.058), indicating that there

was a higher pre-hospital delay for the non-caucasian cases,

and Primary Payer (p=0.055), where there was a higher

correlation for delay with patients reporting Medicaid or no

insurance coverage. Three variables are statistically

significant: Marital Status (p=0.040), those patients who

were not married experienced a larger pre-hospital delay,

HTN (p=0.006), a history of HTN was associated with a

prolonged pre-hospital delay, and Hypercholesterolemia

(p=0.003), known hypercholesterolemia was correlated with a

shortened pre-hospital delay.

H 1!. J E .

To determine the “best predictor” of pre-hospital

delay, stepwise multiple regression procedure was used with
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Table 5.

Independent Variable N Test Statistic P-Value Grou Means

Age 155 Pearson's R

Gender t-test, t=0.10

Male 96 0.8953

Female 59 0.9149

"Marital Status t-test, t=2.076 0.040*

Married 103 0.75285

Unmarried 52 1.19974

Ethnicity t-test, t=1.910 0.058

Caucasian 141 0.84148

Non-Caucasian 14 1.52009

Primary Payer ANOVA, F=2.592 0.055

Commercial/PPO 41 0.57739

HMO 18 1.14986

Medicare 85 0.90496

Medicaid/No Ins 11 1.69434

Day of Week anova, F=6.7226 0.3473

Sunday 18 0.33078

Monday 17 1.22582

Tuesday 18 1.12683

Wednesday 25 1.07139

Thursday 23 0.61243

Friday 23 0.70934

Saturday 31 1.15061

Hours of Onset ANOVA F=7.277 0.201

0001 - 0400 20 0.8136

0401 - 0800 18 0.9635

0801 - 1200 33 1.0232

1201 - 1600 29 0.8049

1601 - 2000 29 0.7923

2001 - 2400 26 1.0088

AnGina t-test, =-0.s32 0.5985

Yes 21 0.76430

No 134 0.92448

“CABG t-test, t=1.037 0.301

Yes 24 0.65394

NO 131 0.94836

CHF t-test, t=1.645 0.102

Yes 11 1.51078

No 144 0.85633      
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r _ ,

Independent Variable N Test Statistic P-Value

CVA t-test, t=0.114 0.909

Yes 10 0.94764

No 145 0.89968

DH t-test, t=-0.497 0.620

Yes 31 0.80035

NO 124 0.92838

Yes 68 1.22120

No 87 0.65389

Hypercholesterol t-test, t--3.010 0.003*

Yes 34 0.46177

NO 121 1.02669

Positive Family History t-test, t=-1.165 0.246

Yes 70 0.77111

No 85 1.01120

Previous MI t-test, =-0.980 0.329

Yes 37 0.72295

NO 118 0.95916

PTCA t-test, t=-0.874 0.383

Yes 17 0.64670

NO 118 0.93432

Smoker t-test, t=-0.789 0.431

Yes 46 0.77790

No 109 0.95547      
 

*denotes statistical significance

the natural log of the delay time interval as the outcome

variable. Variables that did not reach a significance level

of at least 0.10 were removed from the equation, and

variables already in the equation must have reached at least

a significance level of 0.15 to stay in the equation.

Following this procedure, the variables remaining in the

model are HTN, hypercholesterolemia, ethnicity and CHF

(Table 6).
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Table 6.

Regressicn_M0091_Summarx

Variables N R B t-test P-Value

HTN

Yes (1) 68 0.221 0.552 2.792 0.006

No (0) 87

Hypercho

Yes (1) 34 0.287 -0.528 -2.230 0.027

No (0) 121

Ethnicity

Gene. (1) 141 0.317 -0.649 -1.891 0.061

N Cauc(0 14

CHF

Yes (1) 11 0.346 0.689 1.797 0.074

No (0) 144       
 

HTN, with a B coefficient of +0.552, was the most

influential predictor of pre-hospital delay, given the other

three variables in the model. Patients with a history of

hypercholesterolemia had a negative B coefficient (-0.528),

and were more likely to have a shorter pre-hospital delay.

If patients were Caucasian as opposed to non-Caucasian, this

also had a negative effect (B coefficient -0.649) and more

likely to have a shorter pre-hospital delay. Finally, a B

coefficient +0.689 suggests that patients with CHF had a

prolonged pre-hospital delay given the other three variables

in the model.

Overall, the low R-squared (0.119) indicates that this

model can predict only 12% of the variance in pre-hospital

delay, and therefore has limited clinical usefulness.
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Interpretation of Findings

In this study, age was not found to be a significant

variable in the pre-hospital delay of individuals reporting

symptoms of AMI. Although the majority of researchers have

found that advanced age contributed to a longer pre-hospital

delay, statistical significance was not reached in this

study (p=0.702). Considering that the elderly may have more

co-morbid diseases and exposed to health care more

frequently than the young may be a factor. Regular or more

frequent health visits may provide a basis for more frequent

interaction and more opportunities for teaching and

reinforcement regarding symtomatology.

Gender was not found to be a statistically significant

variable in pre-hospital delay, however there is some

evidence that there are gender differences in the

presentation of patients diagnosed with AMI. In this study,

females were older, were less likely to be married, more

likely to be dependent on Medicare health insurance and had

more co-morbidities. The average age of the female patient

was 70, compared to 62.6 years for males, which would

entitle them to Medicare insurance coverage, and not the

male patients. Since they are older, they are more likely

to be widowed than their younger counterpart, and suffer

from more diseases of the aged. DM and CHF were

significantly more common in females than males (p= 0.003

and 0.014 respectively), but males were more apt to be

smokers (p=0.018).
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On average, females reported a 7.5 hour pre-hospital

delay compared to 6.3 hour delay for males, however this

does not reach statistical significance. This is compatible

with multiple previous studies discussed in the literature

review. Gender was not identified as a significant

predictor in the final model.

In this particular study, males were more likely to

have a history of previous re-vascularization procedures

through CABG or PTCA than females, although statistical

significance was not achieved.

Marital status was significant (p=0.040) for a

shortened pre-hospital delay. It is reasonable to assume

that the person caring most about an individual experiencing

AMI symptoms would want to get immediate medical evaluation

for their spouse. This statement also makes an assumption

that the spouse is with the individual at the time of

symptom onset. A spouse would also be able to arrange for

transportation to the emergency department. Many past

researchers have found that marital status actually

prolonged pre-hospital delay by sharing in denial with the

patient or may be less willing to go against their spouse's

wishes to delay presentation.

Ethnicity was re-coded into a dichotomous variable to

reflect Caucasian and non-Caucasian to obtain more valuable

data. When correlating ethnicity with pre-hospital delay,

statistical significance was not reached, but the data

supported a longer delay interval for non-Caucasian. In the
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final regression model, ethnicity was identified but

remained an insignificant predictor for pre-hospital delay

given that they also had HTN and CHF. Multiple variables

may relate with ethnicity including SES (education,

occupation, income). These variables were not in the

current study, thereby limiting the ability to make a

powerful statement. Ethnic minorities may also have

undiagnosed or poorly managed co-morbid diseases due to

financial limitations or poor access to health care. This

continues to follow what many of the previous studies

identified in the literature review have demonstrated.

The data reveals a highly homogeneous population (91%)

in regards to ethnicity. This was different from what was

initially anticipated as Holland claims a diverse culture,

with 84% Caucasian, 8% Hispanic, 2% Asian, 1% African-

American, 1% American Indian and 4% other (Holland Area

Chamber of Commerce, based on 1990 census, 1993). The

Holland area has attracted many new workers of diverse

ethnic cultures to the community, but the basis of the older

community remains highly Caucasian of Dutch descent and may

account for the higher percentage of Caucasians in this

study.

Primary payer insurance coverage revealed that those

with private health insurance had the shortest pre-hospital

delay. Medicaid/no insurance group waited the longest to

seek medical evaluation. Statistical significance was not

established, but the trends point to an area of possible
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concern. Those with HMO insurance delayed longer than those

with private insurance or Medicare. Questions of delay

related to seeking permission before emergency evaluation

may be a consideration, but the population with HMO

insurance is generally younger (not eligible for Medicare),

and by mere fact of age tend to deny symptoms longer that

the elderly.

There was no statistical significance found in

comparing week-day to week-end occurrence of AMI, nor did

the time of day of symptom onset affect the pre-hospital

delay. The soft data trends would support a greater

occurrence of MI's occurring on Saturdays, but statistical

significance was not established. The week-end leisure

activities which often result in more physical activity,

(the “week-end warrior” so to speak) as compared to more

sedentary activity may account for the increase number of

MI's occurring on a week-end, in particular Saturdays.

When the time of day of symptom onset variable was re-

coded into two variables, a statistically significant number

of females had symptom onset in the late afternoon and

evening hours as compared to night-time, early morning,

morning and early afternoon hours combined. The rationale

for this difference is unclear, but possible variables may

include increased social activities that occur during these

hours or increased family interactions and responsibilities

(i.e. spouse and/or children home from work, preparing
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supper meal, dealing with everyone's individual stressors

etc.).

A positive family history of CAD was reported in 45% of

the total sample and was the most common medical history

variable identified, followed closely by HTN (44% of the

total identified risk factors for myocardial infarctions).

A known history of HTN was not only one of the

commonest variables, but was also most significant in

predicting prolonged pre-hospital delay. HTN continues to

be the “silent killer" disease, and if not monitored

carefully could be out of control without the victim feeling

any untoward effects. HTN is well known as a significant

risk factor for the development of strokes, but not as

closely identified to the development of an AMI (Dietrich &

Cohen, 1992). Prolonged pre-hospital delay was

statistically significant for individuals reporting HTN as

opposed to those without known HTN.

Hypercholesterolemia is a well-known risk factor and

one more commonly associated with development of CAD. A

known history of hypercholesterolemia actually resulted in a

statistically significant shortened pre-hospital delay as

compared to individuals without known hypercholesterolemia.

The public has been made well aware of the risk factor

associated with a high fat and cholesterol diet through the

media including TV, radio, newsprint, labels on food items,

magazine advertising etc. In a great effort to raise the

“heart healthficonsciousness of the American public,
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producers of food items are making great profits by

advertising low cholesterol or low fat food substances.

There has been a definite monetary benefit in promoting low

cholesterol and fat intake and associating the dangers of

high cholesterol with heart disease. Having this sensory

saturation may be one explanation of the shorter pre-

hospital delay interval seen in patients with known

hypercholesterolemia.

CHF, although rather small in number of individuals

reporting this medical history, was also identified through

multiple regression as one of the better predictors of

prolonged pre-hospital delay. CHF is a chronic condition

that may exacerbate itself as an acute crisis, or be more

insidious in its onset. It is often the result of

progressive weakness of the myocardium that may take years

to develop. Since this is such a chronic illness, patients

may try to delay possible hospital admissions, or try to

self-treat at home as long as possible before succumbing to

another hospital admission.

Other factors found by other investigators to

contribute to pre-hospital but not confirmed in this study

include angina, CVA, DM, and history of previous MI.

Smoking status was not found to be a predictor of pre-

hospital delay.
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Discussion

r.o.'o. . ;q .. -..(. ..-. "-...-...‘ .;

Nurses who work in advanced practice in a variety of

settings including family practice, internal medicine,

urgent care centers, emergency rooms and community health

will frequently encounter patients with risk factors for

CAD. As advanced practice nurses (APN's) increase the

access to primary care, they may be the first health care

provider to identify, evaluate, monitor, and treat clients

with these risk factors. APN's must have the educational

background and clinical skills to become astute

diagnosticians and identify individuals at risk for CAD and

ensure optimal care to reduce morbidity and mortality from

acute myocardial infarction.

Advanced practice nurses can work in multiple roles to

bring optimal health care management to the public. Health

promotion and primary prevention can be accomplished by

being a role model in reducing risk factors for oneself. As

a clinician, early diagnosis and management of potential

risk factors while concurrently educating the client at

every health care visit needs to be the standard of care.

As the health care machine continues to go through a

paradigm change focusing on wellness promotion, disease

prevention, and early identification and treatment of

disease states, APN's are at the forefront of patient

advocacy and education. This is the “information age",.and

any one person can rapidly become an expert on any single
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disease entity overnight using their home personal computer.

Primary care practitioners must take into context this

narrow view of a singular disease entity and expand the

patients understanding of their own individual and unique

response to the diagnosis, treatment and management of their

own health.

Health care professionals are in need of specific

research based knowledge that can guide their clinical

practice within the cultural norms of the community they

serve. APN's should contribute to ongoing research for

establishing patient care protocols, evaluating and managing

patient response to treatment, and develop culturally

sensitive health care delivery systems.

Educational strategies must be sensitive to age,

gender, and cultural norms; be accessible and economically

feasible. Healthcare systems that are strictly for the

Anglo-American culture is no longer acceptable. In order to

encourage consumer responsibility, cultural and ethnic

awareness must be incorporated into models of health care.

This research identifies unique high risk characteristics of

the population in this community of those who have suffered

from AMI. An example of culturally sensitive interventions

may be educational sessions on dietary management that would

include food products enjoyed by the Hispanic population

(tortillas, refried beans, etc.).

Anticipatory guidance is an appropriate strategy to

incorporate when managing individuals who display these risk
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factors. Early access to emergency care via the emergency

medical system when experiencing symptoms of AMI will

promote better outcomes: reducing myocardial tissue damage.

Teach patients that the appropriate use of “911” is far

safer in transporting to the emergency department than

driving themselves. Encourage patients with risk factors to

wear'“emergency alertf bracelets or necklaces that

identifies them and their health concerns in the light that

they may not be able to respond appropriately at the time of

a crisis.

Third party payers should be interested in the timely

accessibility of appropriate emergency evaluation for their

clients. The “golden window" of opportunity remains the

first hour after symptom onset with the potential

possibility of reversing the infarct process and salvaging

myocardial tissue. Delayed access of care results in

increased tissue damage, with increase morbidity and

possible mortality. Although not reaching statistical

significance, individuals with commercial or PPO insurance

(n=41) had a mean delay time of 4.64 hours, compared to

HMO's (n=18) with a mean delay time of 8.32 hours (p=0.55).

The variables affecting this delay have not been

investigated, but obtaining permission from a primary care

practitioner (which is often required from an HMO except for

emergencies, however one may not know if this is an

emergency or not) for emergency room evaluation may be

contributing to prolonged pre-hospital delay.
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Limitations

This research study is based on available

sociodemographic data collected by the institution on all

patients at registration. The data collection focused on

objective information that is normally collected in each

patients record, including a health history and the present

time and date. It does not explore role theory or decision

making processes of the patient or significant others who

may have a role in the decision to seek medical care.

The conceptual model used for this study removed the

patient perception factors that were used in other

frameworks. Although extremely valuable variables in the

decision to seek medical care process, this information was

not available on this retrospective study design. The

conceptual framework used for this study served well for the

information that was available. The addition of patient

perceptions and actions would provide valuable data but

should be collected in a concurrent study instead of

retrospectively.

Patients or family members who are under physical and

emotional distress may inaccurately report data to the

recorder. A form of cognitive dissonance, anxiety that

results from simultaneously holding contradictory or

otherwise incompatible attitudes, beliefs, or the like

(Random House Dictionary, 1987), may occur with many

patients. For example, the comment is often heard.“I can't
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believe this is happening to me” while the patient is

experiencing symptoms of an AMI.

The study design does not reveal the conditions of

original data collection and may vary for different

subjects. There is no control for extraneous factors, and

this study may be subject to systematic bias since only one

investigator coded and analyzed the data.

This research was subject to limitations that affect

applicability of the results to a generalized population.

First, a non-random convenience sample of patients with a

discharge diagnosis of AMI was reviewed and presumed to

represent the population receiving care at HCH. Even though

this sample included all patients with this discharge

diagnosis over a fourteen month time frame, their is no

guarantee that the entire population of individuals with

myocardial infarctions was truly represented. Since no

cardiac catheterization lab and no open heart procedures are

available at this institution, some patients may have been

evaluated in the emergency department and transferred to

tertiary care centers where these procedures are emergently

available. The conditions in which the original data

collection was made is not known and variations in

documentation may be encountered. There was no control for

extraneous factors.

Also of importance, this sample was too homogenous.

The study subjects were primarily Caucasian males, which

limits the generalizability of the results to larger
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populations. The attempt was to reflect the current

population of this community. Recent census numbers

indicate a greater number of minorities living in this

community than what the study sample reflects, but as

previously mentioned, the newcomers to this community are

younger and not yet fitting into the population at risk for

AMI. This study is unique to the community in which it was

conducted.

Reliability of data was ensured by having one

researcher collect and code data, but multiple personnel may

have been involved in documenting the initial data in the

patient record. With one researcher encoding data, systemic

measurement bias may result in limited validity.

Recommendations

In the past, community education programs have

increased knowledge about the nature of a heart attack and

its symptoms, but they have not resulted in a concomitant

reduction in pre-hospital delays (Lambrew, 1997). The

results of this study reveal an average pre-hospital delay

interval of 6.8 hours, but the data was highly skewed to the

right and not normal in its distribution. The median time

of 2.0 hours and a mode of 1.0 hours is highly encouraging

in that it appears that the message for early access to

emergent evaluation for those with symptoms of AMI is

penetrating the public in this community. More primary care

practitioners are successfully impacting patient behaviors
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and/or the public is becoming more knowledgeable in this

“information age”.

Patients with known risk factors are five to seven

times more likely to suffer an ischemic cardiac event than

those in the general public (Lambrew, 1997). Healthcare

providers should educate high-risk patients and provide them

with an action plan to deal with the symptoms of an AMI.

Education of family members about courses of action to take

is also imperative. Use of the emergency medical service is

highly encouraged as opposed to self transportation or being

dependent on a family member or friend.

The public needs to be educated about the potential

negative consequences of pre-hospital delay. Insurance

companies should investigate the time of accessibility for

their clients and promote early access to optimize

myocardial salvage.

Continued research based studies investigating patient

delay is needed to form interventions that are age, gender,

and culturally sensitive. Further research is needed to

investigate gender differences in the development and

experience of living with CAD. Women now placed on hormone

replacement therapy may have a different future than the

generation before them. Multiple.“subjective” variables

including patient decision making behaviors, emotional

factors, personalities (type A or type B) and identification

of barriers with evaluating the uniqueness of cultural norms

and beliefs are additional avenues to investigate. SES is a
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major predictor of morbidity and mortality and needs to be

investigated as it relates to pre-hospital delay. Repeated

studies may be important as populations change and our

society is growing older.

The Rapid Early Action for Coronary Treatment (REACT)

trial, funded by the National Heart, Lung and Blood

Institute (NHLBI) is in progress and is examining community

intervention strategies that might facilitate early

recognition of symptoms of an AMI and early action. In

addition to this national effort, communities need to

identify there cultural norms and facilitate appropriate

action.

Summary

Advances in health promotion, wellness and early

detection of disease have the potential to reduce mortality

and morbidity through patient education and involvement.

Advanced practice nurses are at the forefront of this

movement and experts in patient education and advocacy.

This study showed a median pre-hospital delay of 2.0 hours,

but only thirty-seven patients (23.9%) presented to the

emergency department within the first hour, meaning that

most patients in this study would have missed the “golden

window of opportunity” for active intervention in the

process of myocardial infarction and optimizing myocardial

salvage. Those found to be at increased risk for prolonged

pre-hospital delay included patients with history of HTN,

not married, and non-Caucasian. Continued education, with
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sensitivity to cultural and gender influences is required to

prepare individuals for appropriate decision making in the

face of the signs and symptoms of acute MI.
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Appendix C

MICHIGAN STATE

UNIVERSITY

 

November 26. 1997

TO: Manfred Stommel

A-230 Life Sciences Building

RE: IRE": 97-785

TITLE: DELAYS IN THE BEHAVIOR OF HEALTH SEEKING

ACTIVITY FOR INDIVIDUALS WITH SYMTOHS OF ACUTE

MYOCARDIAL memo-non: IS THERE A GENDER

DIFFERENCE?

REVISION REQUESTED: “/11

custom: 1-3

APPROVAL oars: 11/26/97

The University Comittee on Research Involving Human Subjects' (DCRIBS)

review of this project is complete. I am pleased to adv1se that the

rights and welfareuof,the human subjects appear to be adequately

gfiotected and methods to obtain informed consent are appropriate.

erefore, the DCRIHS approved this project and any revisions listed

mve.

RINSWAL: UCRIHS approval is valid for one calendar year. beginning with

the approval date shown above. Investigators planning to

continue a project beyond one year must use the green renewal

form (enclosed with t e original agproval letter or when a

project is renewed) to seek u te certification. There is a

maximum of four such expedite renewals poss1ble. Investigators

wishin to continue a project beyond that time need to submit it

again or complete review.

RKVISIOHS: UCRIHS must review an changes in rocedures involving_human

subjects, prior to tiation of t e change. If this is done at

the time o renewal, please use the green renewal form. To

revise an approved protocol at any other time during the year
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approval and referencing the project's IRB I and title.. Include
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Da d E. Wright, Ph.D.

UCRIHS Chair
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cc: Kathleen Krol
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Holland

Community

Hospital

602 MiduqmAm

Helm Michiqat «23-4999

September 30, 1997
(616) 3212-51“

Holland Family Medicine

ATI'N: Kathy Krol, B.S.N.

601 Michigan Ave

Suite 104

Holland, MI 49423

RE: Secondary Analysis of National Registry of Myocardial Infarction II data

Dear Kathy:

Holland Community Hospital is pleased to grant you permission to perform a secondary

analysis of our hospital data as reported in the National Registry of Myocardial Infarctions II

(NRMI II). We would like you to share your analysis and thesis with us.

We offer you our best wishes as you complete your educational goals.

Sincerely,

Reezie DeVet, Corporate Vice President & CNO

Our Miss‘iml—Tn Continually Impmre (he Hal/Ill (if (he Cnnmlum'tit'x WU St'l'l't’
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