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ABSTRACT

Objectives: To identify the causes that affect the time
from the onset of symptoms to admission to the hospital,
in patients with a diagnosis of acute myocardial infarction
(MD).

Methods: The study was carried out between January
2004 and January 2005 in the Emergency Room of the
Uludag University Faculty of Medicine (UUFM) Hospital,
Turkey. A total of 180 patients were included. Residents
of the UUFM Department of Cardiology distributed a
questionnaire to all patients. Socioeconomic level was
determined by scoring the socioeconomic factors. For
statistical analyses we used the SPSS 13.0 statistical
software.

Results: Of the 180 patients, 79.4% (n=143) were
admitted to the hospital within 6 hours of onset of
symptoms and 20.6% (n=37) the time exceeded 6 hours of
which 10% (n=18) admitted in more than 12 hours. Male

patients seemed to present earlier than females (p<0.05
and p<0.05). The time to admission decreased as the
socioeconomic level improved and the level of education
increased. Patients with a history of MI, who had coronary
angioplasty and had undergone coronary by-pass surgery
admitted to the hospital earlier than those who did not have
these factors p=0.042, p=0.005, p=0.026. Subjects who
had anginal symptoms prior to acute MI (p<0.001) and
patients with diabetes (p<0.001) had a significantly longer
admission time.

Conclusions: It is essential to inform individuals with a
low level of education and socioeconomic status; patients
with anginal complaints and diabetic persons; particularly
females, on the symptoms of MI and the importance of
early hospitalization on the outcome.
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Even though chest pain usually results from
insignificant causes, sometimes it can be due
to life-threatening conditions. Serious problems
may be encountered when approaching the patients
since chest discomfort varies from one patient to
another and symptoms can be masked by certain
causes such as diabetes. The patient with chest
pain can present either to the emergency room or to
clinics. The major cause of chest pain in a patient
examined by general practitioners is usually related

to the musculoskeletal system, whereas the cause of
a significant proportion (17-20%) of chest pains in
patients referred or presenting to emergency services
is of ischemic heart disease origin." The clinical
history of a patient with acute myocardial infarction
(M) is the most important diagnostic tool. Acute MI
creates a sudden life threatening condition and there
may not be sufficient time for history to be taken.
Patient’s history may reveal no prodromal symptoms
beforehand. However, approximately half of patients
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experience prodromal symptoms that may be anginal
in nature.> The mortality rate due to coronary heart
disease has more than halved in many countries
since 1960.%# Tt has been argued that a third of this
decline is the result of advances in treatments, the
remaining two-thirds being the result of a decrease
in risk factors for coronary heart disease.” Factors
that affect survival following an MI are mostly rapid
restoration of coronary blood flow and early treatment
of complications.® About a half of the mortalities
secondary to acute MI occur in the first 1-2 hours,
mostly due to ventricular arrhythmia. Unfortunately, a
significant proportion of patients are unable to receive
medical care within the first 2 hours. The first medical
care may be delayed as long as 12 hours in many
patients.” Generally, the efficiency of reperfusion
treatment is drastically decreased after 12 hours.® The
principal goal in the management of patients with
acute MI is the early initiation of treatment.” Studies
with thrombolytic agents have shown the life saving
effects of these drugs to be time-dependent.'*!* On
the other hand, there is a long time lapse between the
onset of symptoms and the initiation of the treatment
in many patients. Though some of these delays take
place in the hospital, two-thirds of the delay period is
spent between the onset of symptoms and reaching
the hospital.’ It has been shown that some 25% of the
patients spent more than 6 hours before they presented
to the hospital.'*"> In many studies, the question as
to why there were such delays remains unanswered.
Previous studies have demonstrated that advanced
age, female gender, and presence of diabetes played
roles in the pre-hospital delay and that delay was
associated with socio-economic features; however,
this could not be fully characterized.”*' The aim of
this study was to determine the time spent between
the onset of the symptoms and the time they presented
to the hospital, in addition to the factors responsible
for delay among patients diagnosed with acute MI at
the Emergency Units of Uludag University Faculty of
Medicine (UUFM) Hospital.

Methods. This cross-sectional study was carried
out between January 2004 and January 2005 on 180
patients who fulfilled the criteria, presented to UUFM
Hospital, Emergency Service and diagnosed with MI.
Patients who had presented to other health centers
after the onset of symptoms and then referred to our
hospital were excluded. To diagnose acute MI, at least
2 of the diagnostic criteria should have been present:
determinants of necrosis (troponin I, myoglobin,
CK-MB) with values over the normal limits; chest
pain lasting more than 30 minutes, no response to
intravenous or sublingual nitrate administration; Q-
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wave changes on 2 consecutive derivations of ECG
(>0.04 sec); and permanent ST elevation or depression
(>1 mm). Patients who presented to the hospital
alive and those who had responded to resuscitation
despite having suffered a “cardiac arrest” or “with
no vital signs” were included in the study. Once all
interventions had been carried out and treatments
begun, information on the level of education, presence
of pre-existing cardiac conditions (history of previous
MI, coronary angioplasty, coronary artery bypass graft
surgery, presence of anginal symptoms, congestive
heart failure and stroke), presence of acute cardiac
conditions (cardiac arrest, cardiogenic shock, acute
heart failure), other accompanying clinical conditions
(diabetes, hypertension, smoking, dementia, chronic
obstructive pulmonary disease, renal diseases, recent
surgery), family history of cardiac disease and the
time lapse between the onset of the symptoms and
time of admittance were obtained from patients and
their friends/relatives. The socioeconomic status
scale was used to establish the socioeconomic level.”
Early thrombolysis was associated with lower overall
mortality rate.'”> Thrombolytic therapy has played
a major role in earlier treatment of acute MI. It has
become definite that providing thrombolytic therapy
after 6 hours of symptom onset would not be very
helpful.'? That is why our study groups were allocated
into 2 groups; those presenting to the hospital within
6 hours after the onset of symptoms, and those after
6 hours. For statistical analyses the SPSS 13.0
statistical software was used. Student-t test was used
to compare independent double samples; chi-square
and the Fischer’s exact test were used to explore the
relationships between variables. Confidence interval
was set at 95% and a p value of <0.05 was considered
significant.

Results. Among 180 patients who presented to the
Emergency Services of UUFM Hospital, diagnosed
with acute MI and fulfilled the inclusion criteria of
the study, 79.4% (n=143) were presented within 6
hours of the onset of the symptoms and 20.6% (n=37)
after 6 hours. Socio-demographic, clinical and history
characteristics of the patients are shown in Tables 1
and 2. The mean age of the patients was 60.36 + 11.5
years. In our study, the mean age of male was 58.8 +
1.2 years and the female was 65.3 + 11.6 years. The
difference between the mean age of male and female
was significant (p<0.05). The mean age of patients
who presented to the hospital before 6 hours was
59.6 + 11.5 years and after 6 hours 63.2 + 11.7 years.
We did not find statistically significant difference
between the mean age of both groups and the time
of presentation to the hospital (p=0.10). Males



Patients with myocardial infarction ... Sadikoglu et al

comprised 75.6% (n=136), and females comprised
24.4% (n=44) of the patients (Table 1). A statistically
significant difference appeared between gender
and the time of presentation to the hospital. The
percentage of male patients was higher in the group
that presented within the first 6 hours. There was a
significant gender difference between the 2 groups
(»=0.01). The percentage of females, on the other
hand, was higher in the group that presented after 6
hours of the onset of the symptoms and the difference
between the 2 groups was significant (p=0.01). As a
result, the male was correlated with early presentation
and the female was correlated with late presentation
(Table 3). There was an inverse relation between the
level of education and time of presentation to the
hospital. As the level of education increased, the time
between the onset of symptoms and presentation to
the hospital decreased. Literate subjects comprised
a higher proportion of the group that presented to
the hospital late (p=0.001). The ratio of university
graduates in the group presenting to the hospital early
was significantly higher (p=0.006). No significant
relationships existed between other levels of education
and the time of presentation (Table 3). There was an
inverse relation between the socioeconomic status of
patients and the time of presentation to the hospital.
The higher the socioeconomic status, the shorter was
the time between the onset of the symptoms and the
time of presentation. The percentage of patients with
a very low or low socioeconomic status was higher
in the group that presented to the hospital later than 6
hours. The difference between groups was significant
(p<0.001 and p<0.001). The proportions of patients
with average and high socioeconomic status were
significantly higher in the group that presented to
the hospital within 6 hours (p=0.001 and p<0.001).

Table 1 - Socio-demographic characteristics of the study group.

(n=180).
Demographic characteristics n (%)
Gender
Males 136 (75.6)
Females 44 (24.4)
Level of education
Illiterate 12 6.7)
Literate 19 (10.6)
Elementary school (5 years) 31 (17.2)
Junior High school (8 years) 22 (12.2)
High school (11 years) 44 (24.4)
University 52 (28.9)
Socioeconomic status
Very low 31 (17.2)
Low 32 (17.8)
Average 55 (30.6)
High 54 (30)
Very high 8 4.4)

All 8 patients with a very high socioeconomic status
presented to the hospital in the first 6 hours. However,
duetothe limited number of such cases, they comprised
only 5.6% of cases that presented to the hospital within
the first 6 hours; therefore no significant relationship
was observed (Table 3). The percentage of patients who
had previous MI, coronary angioplasty or coronary
bypass surgery, was significantly higher in the group
that presented the hospital within 6 hours (p=0.042,
p=0.005 and p=0.026). It was found that patients with
anginal symptoms prior to acute MI presented to the
hospital more than 6 hours later, and the difference
between 2 groups was significant (p<0.001). There
was no significant difference between the presence
of congestive heart failure, history of previous stroke
and the time of presentation to the hospital (p=1.000,
p=0.125) (Table 4). Patients with cardiac arrest
and cardiogenic shock tended to go to the hospital
within 6 hours after the onset of symptoms, but the
difference between 2 groups did not reach the level
of statistical significance due to the limited number
of cases. The proportion of patients with acute heart
failure in the group that presented to the hospital early
was also significantly higher (p=0.012) (Table 4). The
number of patients with diabetes who presented to the
hospital later than 6 hours after the symptoms began,
was significant (p<0.001) (Table 4). Two patients

Table 2 - History and clinical features of the study group.

Clinical features n (%)
History of cardiac diseases
Previous myocardial infarction 48 (26.7)
Previous PTCA 26 (14.4)
Coronary bypass 18 (10.0)
Presence of Angina 67 (37.2)
Congestive heart failure 10 (5.6)
Stroke 10 (5.6)
Presence of acute cardiac conditions
Acute heart failure 49 (27.2)
Cardiogenic shock 19 (10.6)
Cardiac arrest 15 (8.3)
Accompanying clinical conditions
Diabetes 48 (26.7)
Hypertension 114 (63.3)
Smoking 116 (64.4)
Dementia 6 3.3)
Chronic obstructive pulmonary disease 16 (8.9)
End stage renal disease 2 (1.1)
Surgery in the near past 6 (3.3)
Family history of coronary artery disease 53 (29.4)
PTCA - percutaneous transluminal coronary angioplasty,
CHEF - congestive heart failure
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with end-stage renal disease and on hemodialysis
also sought medical attention more than 6 hours after
the onset of the symptoms (p=0.045) (Table 4). All 16
patients with chronic obstructive pulmonary disease
(COPD) reached the hospital within 6 hours after the
onset of MI symptoms and this early presentation
was statistically significant (p=0.041) (Table 4).
The presence of hypertension (p=0.326), smoking
(»=0.139), dementia (p=0.102), or recent surgery
(»=0.604) was not significantly related to the time of
presentation to the hospital. Similarly there was no
significant relation between family history of heart
disease and the time of presentation to the hospital
(»p=0.241) (Table 4).

Discussion. It is of paramount importance
to keep in mind that time lost during assessment
before being taken to the hospital or in the hospital
is equivalent to myocardial tissue loss in a patient
with a possible acute MI. Mortality depends on the
extent of the infarction, loss of ventricular function,
and the time between the occlusion of the vessel and
TIMI 3 (thrombolysis in myocardial infarction) to
restore blood flow.?! Almost half of all mortalities
related to acute MI occur in the first hour, i.e. before
patients arrive at the hospitals.”* Most of these early
mortalities are the results of ventricular arrhythmia
that can be prevented by defibrillation, either before
they arrive at the hospital or at coronary intensive

care units.”> More than a fifth of patients included in
the study presented to the hospitals more than 6 hours
after the onset of acute MI symptoms. Half of them
presented to the hospital more than 12 hours after the
symptoms began. Delayed presentation is affected,
not only by clinical parameters, but also by factors
including the level of education, socioeconomic
status and gender. Delay in hospitalization is a serious
health problem in acute MI. Studies have shown that
20-35% of acute MI patients present to the hospital
6 hours after the onset of the symptoms.!!121516.17
In the present study, the ratio was relatively lower
(20.6%). A study has demonstrated that advanced age
was related to delayed presentation to the hospital
following acute MI.>* However, we could not find
such relationship between the age and the time of
presentation. In another study, age was related to the
time of presentation in female patients.? In our study,
mean age of male and female patients were 58.8
+ 11.2 years and 65.3 + 11.6 years. The difference
between the mean age of male and female was
significant (p<0.05). This age difference is thought
to be the reason for female patients presenting to
the hospital later than males. There was an inverse
relation between the level of education and time of
presentation to the hospital. As the level of education
increased, the time elapsed to reach the hospital
decreased. This finding shows that it is important to
inform the community about the symptoms of acute

Table 3 - The relationship between socio-demographic characteristics and the time of presentation to the hospital.

Demographic features <6 hours (n=143) >6 hours (n=37) P value
n (%) n (%)

Gender
Males 114 (79.7) 22 (59.5) 0.011
Females 29 (20.3) 15 (40.5) 0.011

Level of education
Illiterate 7 4.9 5 (13.5) 0.073
Literate 9 6.3) 10 (27.0) 0.001
Elementary school 25 (17.5) 6 (16.2) 0.856
Junior High school 17 (11.9) 5 (13.5) 0.781
High school 37 (25.9) 7 (18.9) 0.380
University 48 (33.6) 4 (10.8) 0.006

Socio-economic status
Very low 12 (8.4) 19 (51.4) <0.001
Low 17 (11.9) 15 (40.5) <0.001
Average 52 (36.4) 3 (8.1) 0.001
High 54 (37.8) - <0.001
Very high 8 (5.6) - 0.209
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MI. In many studies, low socioeconomic status was
associated with delayed presentation to the hospital
following MI, despite the presence of contradictory
cases.'*'7??" In our study, there was an inverse
relation between the socioeconomic states of the
patients and the time of presentation to the hospital.
As the socioeconomic status improved the time spent
between the onset of the symptoms and presentation
to the hospital decreased, with an increase in the
percentage of patients seeking medical attention
within the first 6 hours. This may be due to better
means of transportation and communication as the
socioeconomic status improved. Other studies have
shown that patients who suffered an MI, coronary
bypass surgery or coronary angioplasty previously,
reached the hospital earlier, whereas patients who had
a history of stroke presented to the hospital late, just
like those who had anginal symptoms prior to MI.>*
We found that patients who had a history of coronary
angioplasty (p=0.042), previous MI (p=0.005),
coronary by-pass surgery (p=0.026) represented a
significantly higher proportion of patients comprising
the group that presented to the hospital earlier.
Patients in this group, having been informed about

the symptoms and consequences of coronary artery
disease during the course of the previous ailment,
may have contributed to this result. Presence of
congestive heart failure or history of stroke was not
significantly related to the time of presenting to the
hospital following MI. Similar to previous studies, we
also found that there was an inverse relation between
the presence of anginal symptoms before acute MI
and the time of presentation to the hospital.>* The
percentage of patients with anginal symptoms was
higher in the group that presented to the hospital
late and the relation was significant (p<0.001).
Patients with previous anginal symptoms possibly
perceive pain of acute MI as another episode of
angina. Factors contributing to this may include lack
of sufficient information regarding coronary artery
disease given or not knowing what to do during an
attack. The fact that patients in this group are usually
evaluated and followed-up in outpatient clinics may
contribute patients not receiving proper attention
due to time constraints. Patients who had presented
to other health centers after the onset of symptoms
and then been sent to our hospital were not included
in our study. It was revealed that patients who had

Table 4 - The relationship between history and clinical features and the time of presentation to the hospital.

Demographic features <6 hours (n=143) >6 hours (n=37) P value
n (%) n (%)

History of cardiac diseases
Previous myocardial infarction 43 (30.1) 5 (13.5) 0.042
Previous PTCA 26 (18.2) - - 0.005
Coronary bypass 18 (12.6) - - 0.026
Presence of Angina 44 (30.8) 23 (62.2) <0.001
Congestive heart failure 8 (5.6) 5.4) 1.000
Stroke 6 4.2) (10.8) 0.125

Presence of acute cardiac conditions
Acute heart failure 45 (31.5) 4 (10.8) 0.012
Cardiogenic shock 14 9.8) 5 (13.5) 0.550
Cardiac arrest 14 9.8) 1 2.7) 0.313

Accompanying clinical conditions
Diabetes 25 (17.5) 23 (62.2) <0.001
Hypertension 88 (61.5) 26 (70.3) 0.326
Smoking 96 (67.1) 20 (54.1) 0.139
Dementia 3 2.1 3 8.1) 0.102
Chronic obstructive pulmonary disease 16 (11.2) - - 0.045
End stage renal disease - - 2 5.4) 0.041
Surgery in the near past 4 2.8) 2 5.4 0.604
Family history of coronary artery disease 45 (31.5) 8 (21.6) 0.241

PTCA - percutaneous transluminal coronary angioplasty
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cardiac arrest or cardiogenic shock after acute MI
presented to Uludag University Hospital, Emergency
Service earlier. Fourteen of 15 patients who were
revived after cardiac arrest, and 14 out of 19 patients
who were revived after cardiogenic shock following
acute MI had presented to our hospital within the first
6 hours. Similarly, among 49 patients with acute heart
failure, 45 came to the hospital within the first 6 hours
and this was statistically significant (p<0.05). These
findings are in agreement with previous studies.? In
the presence of acute cardiac situations following MI,
early presentation to the hospital was something to
be expected since these cases are transported to the
hospitals by fastest means possible. Diabetic patients
comprise a high risk group in acute MI.'*!>!¢ Chest
pain may be masked by diabetic neuropathy in these
patients and hence, these patients presented to the
hospital late.***® We found a similar result whereby
diabetic patients comprised a high proportion of
the group that presented to the hospital late, and
the difference was statistically higher (p<0.001).
Therefore, diabetic patients should be informed about
coronary artery disease and its symptoms. It has
been shown that patients with terminal diseases and
end-stage renal disease also presented to the hospital
late after acute MIL.>* Possibly, these patients could
not differentiate the symptoms of acute MI from the
symptoms of their existing diseases. In our study,
there were 2 cases with end stage renal disease who
presented to the hospital after 6 hours, a difference
that is statistically significant (p=0.041). Even though
it has been shown that patients with COPD often
presented to the hospital more than 6 hours after
the onset of symptoms,* all 16 patients with COPD
in our study arrived at the hospital within the first
6 hours (p=0.041). No significant relations were
observed between hypertension, smoking, dementia,
surgical operation in the near past and the time of
presentation to the hospital. Even though patients
with a family history of coronary heart disease were
expected to have a better knowledge of MI and to
consult a hospital when they had anginal symptoms,
we did not find a significant difference between family
history of heart disease and time of presentation to the
hospital.

In conclusions and recommendations, the primary
goal of pre-hospital treatment is prompt recognition
and treatment of rhythm disturbances responsible
for mortality in acute MI. Prognosis will be better
if the thrombolytic treatment is begun early and it is
very important to transfer the patients to the hospital
as soon as possible. Patient should comprehend the
symptoms, understand their possible importance and
perceive the requirement for medical help. For many
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patients, it takes a while to make a decision due to
lack of sufficient information. There are prodromal
symptoms in two-thirds of acute MI cases. Patients
should be trained to recognize these. In the view of
the findings of the present study, female patients,
especially those with a lower level of education and
socioeconomic status, patients with chronic anginal
complaints, diabetic patients and their families
should be familiar with the symptoms of acute MI.
Patients and families should be informed on how to
react when possible symptoms of acute MI develops,
what medications to use (nitroglycerin and possibly
aspirin), mode of transportation to the hospital, and
the location of the nearest hospital.

References

1. Pope JH, Aufderheide TP, Ruthazer R, Woolard RH, Feldman
JA, Beshansky JR, Griffith JL, Selker HP. Missed diagnoses
of acute cardiac ischemia in the emergency department. N
Engl J Med 2000; 342: 1163-1170.

2. Freek WA. Early phase of acute myocardial infarction. In:
Crawford MH, DiMarco JP, editors. Cardiology. 1Ist ed.
Philadelphia: Mosby; 2001. p. 1-14.

3. Hunink MG, Goldman L, Tosteson AN, Mittleman MA,
Goldman PA, Williams LW, et al. The recent decline in
mortality from coronary heart disease, 1980-1990. The effect
of secular trends in risk factors and treatment. JAMA 1997,
277: 535-542.

4. Tunstall-Pedoe H, Kuulasmaa K, Mahonen M, Tolonen H,
Ruokokoski E, Amouyel P. Contributions of trends in survival
and coronary-event rates to changes in coronary heart disease
mortality: 10-year results from 37 WHO MONICA project
populations. Lancet 1999; 353: 1547-1557.

5. Capewell S, Beaglehole R, Seddon M, McMurray J.
Explanation for the decline in coronary heart disease
mortality rates in Auckland, New Zealand, between 1982 and
1993. Circulation 2000; 102: 1511-1516.

6. Boersma E, Maas ACP, Deckers JW, Simoons ML. Early
thrombolytic treatment in acute myocardial infarction:
reappraisal of the golden hour. Lancet 1996; 348: 771-775.

7. Ryaan TJ, Antman EM, Brooks NH, Califf RM, Hillis LD,
Hiratzka LF, et al. ACC/AHA guidelines for management of
patients with acute myocardial infarction . A report of ACC/
AHA Task Force on Practice Guidelines. J Am Coll Cardiol
1999; 34: 904.

8. National Heart, Lung, and Blood Institute. 9-1-1: Rapid
Identification and treatment of Acute Myocardial Infarction.
Bethesda (MD): US Department of Health and Human
services, Public Health Service, National Institutes of Health;
NIH Publication; 1994. p. 3394-3302.

9. Weaver WD. Time to thrombolytic therapy: factors affecting
delay and their influence on outcome. J Am Coll Cardiol
1995; 25: 3-9.

10. Gruppo Italiano per lo Studio della Streptochinasi nell’Infarto
Miocardico  (GISSI). Effectiveness of intravenous
thrombolytic treatment in acute myocardial infarction. Lancet
1986; 1: 397-401.

11. The GUSTO Investigators. An international randomized trial
comparing four thrombolytic strategies for acute myocardial
infarction. N Engl J Med 1993; 329: 673-682.



12.

13.

14.

Patients with myocardial infarction ... Sadikoglu et al

LATE Study Group. Late Assessment of Thrombolytic
Efficacy (LATE) study with alteplase 6 —24 hours after onset
of acute myocardial infarction. Lancet 1993; 342: 759-766.
Newby LK, Rutsch WR, Califf RM, Simoons ML, Aylward
PE, Armstrong PW, et al. Time from symptom onset to
treatment and outcomes after thrombolytic therapy. J Am
Coll Cardiol 1996; 27: 1646-1655.

Schmidt SB, Borsch MA. The prehospital phase of acute
myocardial infarction in the era of thrombolysis. Am J
Cardiol 1990; 65: 1411-1415.

15. Yarzebski J, Goldberg RJ, Gore JM, Alpert JS. Temporal trends

16.

17.

18.

19.

20.

and factors associated with extent of delay to hospital arrival
in patients with acute myocardial infarction: the Worcester
Heart Attack Study. Am Heart J 1994; 128: 255-263.
GISSI-Avoidable Delay Study Group. Epidemiology of
avoidable delay in the care of patients with acute myocardial
infarction in Italy: a GISSI generated study. Arch Intern Med
1995; 155: 1481-1488.

Gurwitz JH, McLaughlin TJ, Willison DJ, Guadagnoli E,
Hauptman PJ, Gao X, et al. Delayed hospital presentation
in patients who have had acute myocardial infarction. Ann
Intern Med 1997; 126: 593-599.

Maynard C, Althouse R, Olsufka M, Ritchie JL, Davis
KB, Kennedy JW. Early versus late hospital arrival for
acute myocardial infarction in the Western Washington
Thrombolytic Trials. Am J Cardiol 1989; 63: 1296-1300.
Goff DC, Feldman HA, McGovern PG, Goldberg RJ, Simons-
Morton DG, Cornell CE, et al. Prehospital delay in patients
hospitalized with heart attack symptoms in the United States:
the REACT trial: Rapid Earl Action for Coronary Treatment
(REACT) study group. Am Heart J 1999; 138: 1046-1057.
Bilgel N, Ergil E. Depression after delivery among Turkish
women: preliminary results of a field study using Zung’s
self rating depression scale. 124th Annual Meeting and
Exposition. New York: American Public Health Association;
1996.

21.Murphy JG, Wright RS, Kopecky SL, Reeder GS. Management

22.

23.

24,

25.

26.

217.

28.

of Acute Myocardial Infarction. In: Murphy JG, editor.
Philadelphia (PA): Mayo Clinic Cardiology Review; 2000.
p. 185-191.

National Heart, Lung, and Blood Institute. Morbidity and
Mortality: Chartbook on Cardiovascular, Lung and Blood
Diseases. Bethesda (MD): U.S. Department of Health and
Human Services. Public Health Service, National Institutes
of Health; 1992.

Alexander RW, Roberts R, Pratt CM. Diagnosis and
Management of Acute Myocardial Infarction. In: Fuster V,
Alexander RW, O’Rourke RA, editors. Hurst’s The Heart.
9th ed. New York (NY): McGraw-Hill Medical Publishing
Division; 1998. p. 1345-1435.

Sheifer SE, Rathore SS, Gersh BJ, Weinfurt KP, Oetgen WS,
Breall JA, et al. Time to Presentation With Acute Myocardial
Infarction in the Elderly Associations With Race, Sex, and
Socioeconomic Characteristics. Circulation 2000; 102:
1651-1656.

Douglas P. Coronary artery disease in women. In: Braunwald
E, editor. Heart Disease: A Textbook of Cardiovascular
Medicine. 5th ed. Philadelphia (PA): WB Saunders Co;
1997.

Clark LT, Bellam SV, Shah AH, Feldman JG. Analysis of
prehospital delay among inner-city patients with symptoms
of myocardial infarction: implications for therapeutic
intervention. J Natl Med Assoc 1992; 84: 931-937.
Crawford SL, McGraw SA, Smith KW, McKinlay JB, Pierson
JE. Do blacks and whites differ in their use of health care for
symptoms of coronary artery disease? Am J Public Health
1994; 84: 957-964.

Milan Study on Atherosclerosis and Diabetes Group.
Prevalence of unrecognized silent myocardial ischemia
and its association with atherosclerotic risk factors in
noninsulindependent diabetes mellitus. Am J Cardiol 1997,
79: 134-139.

www.smj.org.sa  Saudi Med J 2006; Vol. 27 (12) 1865



