
Introduction 

Coronary artery disease is the leading cause of death 
for men and women in Turkey and worldwide. In our 
country, acute coronary syndrome and acute myocardial 
infarction (AMI) cause approximately 32% of all yearly 
mortality .1 Coronary Artery Disease can manifest itself 
in the form of cardiac arrest, angina pectoris, or AMI.2 

Recent research has shown that 25-50% of the patients 
with AMI come to the hospital more than six hours after 
symptoms begin.3  Some reasons that patients may delay 
coming to the hospital are a lower level of education and 
awareness, concern about causing other people to panic, 
not recognizing the symptoms, not accepting the disease, 
an attempt to avoid hospital costs, fear of the hospital, or 
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Abstract

Background: Treatment time in the emergency room for acute myocardial infarction is very important and can be 
life-saving if one understands the importance of a patient’s chest pain.

Objetice: The aim of this study is to evaluate how much patients entering the emergency room due to acute 
myocardial infection (AMI) know  about chest pain and thrombolytic therapy .

Materials and Methods: One hundred fifty patients (126 males,14 females) from three different institutes with 
complaints of chest pain were randomly chosen to participate in this study. The mean age of the patients was 55.4 
± 11.2 years (71+33). Patients were asked to fill out a questionnaire consisting of 70 questions within the first seven 
days. All differences in categorical variables were computed using the χ2-test and Fisher Exact test. A two-tailed 
hypothesis was used in all statistical evaluations, and p<0.05 was considered significant.

Results: It was observed that 17% of the patients came to the hospital within the first 30 minutes; 18.3% of them came 
to the hospital between 30 minutes and 1 hour; 27.5% of them came to the hospital between 1 hour and 3 hours; and 
21.4% of them came to the hospital more than 6 hours after symptoms began. It was also observed that 68% of the 
patients were not aware of the AMI, and 96% of them had no prior knowledge of antithrombolytic therapy.

Conclusion: Because the majority of the patients did not have enough information about AMI, a training program 
should be implemented to ensure that people to come to the hospital earlier. 

Keywords: Coronary Artery Disease; Myocardial Infarction; Chest Pain; Emergency Medical Services; 
Thrombolytic Therapy.
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within the questionnaire were chosen to evaluate the 
patients’ level of education, the symptoms that led the 
patients to come to the hospital, the time of onset of these 
symptoms, the patients’ reactions to the symptoms, and 
the time that the patients took to arrive at the hospital. 
The patients who reported having no complaints 
within 48 hours after filling out the questionnaire were 
considered to be patients with no symptoms. The location 
of the AMI, presentation, and clinical outcomes of the 
patients were also evaluated.

Statistical Analysis 

Statistical analysis was performed using SPSS (SPSS 
for Windows, SPSS Inc, Chicago, IL) 15.0 program 
package. The Shapiro-Wilk test was used for the analysis 
of compliance with the normal distribution. Continuous 
variables are presented as mean ± standard deviation. 
Categorical variables are presented as frequencies and 
percentage. All differences in categorical variables were 
computed with the χ2 test and Fisher Exact test. A two-
tailed hypothesis was used in all statistical evaluations, 
and p<0.05 was considered significant. 

Results

Seventy-five of the patients (49.9%) included in this 
study presented prior AMI; 43 of the patients (28.7%) 
reported inferior AMI; 13 of the patients (8.7%) had 
non-Q wave MI; and 19 of the patients (12.7%) presented 
AMI in other regions. Nineteen of this study’s patients 
(12.6%) had experienced at least two AMIs, 17 of whom 
(89.5%) were male.  

One hundred and forty-four of the patients complained 
of chest pain (retrosternal, spreading to the chest or to 
the precordial region, not responsive to nitrate, and 
continuing for more than 30 minutes); two of the patients 
complained of pain in the arms; three of the patients 
complained of abdominal pain; and one of the patients 
came to the hospital with other complaints. Fifty-six 
percent of the patients described their pain as a pressing 
type; 28% of the patients described their pain as a stinging 
type; and 16% of the patients described their pain as a 
burning type (Table-1).

Ninety-three percent of the patients had experienced 
prior chest pain. No significant differences were observed 
between the patients who reported prior chest pain and 
those who did not in terms of gender, education, and 
income level.

the patient’s own self-treatment.4,5 If it is recognized that 
the symptoms are related to AMI, the time it takes to be 
admitted to the hospital is diminished .6,7

Thrombolytic therapy for AMI is one of the 
most important developments in cardiology. When 
thrombolytic therapy is used as early as possible, the 
efficiency of the therapy is maximized, the infarct 
area is reduced, and the left ventricular function will 
be optimally protected.8  The thrombolytic therapy 
administered in response to AMI results in a 25-50% 
decrease in mortality when administered in conjunction 
with conventional therapy.9-15 Weaver et al.,16  have 
reported that the time to arrival at the hospital for patients 
in developed countries is four hours. Nevertheless, the 
public should be aware of the importance of coming to 
the hospital as soon as possible after the appearance of 
symptoms. However, these days, this can be achieved 
for 1/3 patients with a recommendation for thrombolytic 
therapy, even in developed countries with good health 
organizations. Public health efforts are needed to increase 
the recognition of the major heart attack symptoms in 
both the general public and groups at high risk for an 
acute cardiac event, especially in socioeconomically 
disadvantaged subgroups, including people with low 
levels of education, low household incomes, and no 
health insurance coverage.17

The objective of this study is to investigate how much 
the patients coming to the hospital with a diagnosis of 
AMI know about Coronary Artery Disease, Coronary 
Artery Disease therapy, AMI, thrombolytic therapy, 
and the importance of coming to the hospital upon 
recognizing the first sign of symptoms.

Materials and Methods

One hundred and fifty patients, including 70 patients 
from the İstanbul University Cardiology Institute, 42 
patients from Istanbul University Cerrahpasa Medical 
Faculty, and 38 patients from Şişli Etfal Hospital, 
were randomly chosen to be included in this study. 
Randomization is performed by the free web based 
system at: http://www.tufts.edu/~gdallal/PLAN.HTM. All 
patients complained of chest pain and were diagnosed 
with AMI. The mean age of the patients was 55.4 ± 11.2 
years. This study used a convenience sampling size, and 
patients were chosen at random. 

Patients were interviewed within the first seven days 
of hospitalization and asked to fill out a questionnaire 
consisting of 70 questions. The questions contained 
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A majority of patients, 76.7%, had no information 
about chest pain and its causes, while 22% of the 
patients received information from their physicians and 
1.3% of the patients received information from other 
people. The percentage of patients who were aware of 
the relationship between chest pain and the heart was 
51.3% (mean age= 57.3±9.2 years), while the percentage 
of patients who were unaware of this relationship was 
48.7% (mean age= 53.3±3.6 years). A significant difference 
in age was observed between the two groups (p=0.021). 
No significant difference was found in terms of gender, 
level of education, and economic situation. Nevertheless, 
the first degree relatives of the patients who were aware 
of the relationship between chest pain and the heart had 
more ischemic heart disease. It was determined that 68% 
of the patients had no information about AMI. The level of 
education and economic situation of the patients who had 
information about heart attacks was significantly higher 
than those patients who had no information about heart 
attacks (p=0.001 vs. p<0.01, respectively). Of the patients 
who had information about heart attacks, 41.6% received 
the information from other people, while 29.12% received 

the information from their physician (Table-2). Of the 
patients who had had AMI twice, 84.2% claimed that 
they were informed in the hospital or by the physician, 
and 15.8% claimed that they were not informed again.

When evaluating the initial behavior of the patients at 
the onset of chest pain, 70.9% of the patients who had not 
had chest pain before preferred to rest, while only 34.4% 
of the patients who had had chest pain before preferred 
to rest (p<0.01). It should be noted that the patients who 
had not had chest pain before were not taking aspirin, 
while 6.45% of the patients who had chest pain before 
were taking aspirin (p=0.05). Of the patients who had 
not had chest pain before, 1.81% first took Isordil 5 mg 
SL, whereas 21.5% of the patients who had had chest 
pain before first took Isordil 5 mg SL (p<0.001) (Table-3). 

It was found that 58.1% of the patients who had 
chest pain after taking precautions came to the hospital, 
while only 9% of the patients who had no chest pain 
after taking precautions came to the hospital (p<0.0001). 
Twenty percent of those who had had chest pain before 
came to the hospital if the chest pain did not subside after 

Table 1 – The Features of Chest Pain in Patients

Type of Chest Pain

Localization of Chest Pain:

Pressing type 84 (56%)

Burning Type 24 (16%)

Drilling Type 42 (28%)

Retrosternal 84 (56%)

Precordial 24 (16%)

Diffuse 36 (24%)

Other 6 (4%)

Pain in arms 2

Abdominal Pain 3

Other 1

Place where the symptoms begun:

Office (Job) 14 (9.3%)

Home 114 (76%)

Medical Institution 3 (2%)

Car 1 (0.7%)

Other 18 (12%)

Activity while symptoms were occurring:
Effort 96 (64%)

Rest 54 (36%)
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taking Isordil 5 mg SL, while 3.6% of those who had not 
experienced chest pain before came to the hospital if the 
chest pain did not subside after taking Isordil 5 mg SL 
(p=0.006). There was no significant difference in gender, 
job, level of education, and economic situation between 
those patients who used SL nitrate and those that did 
not. The mean age of those who used nitrate was higher 
(Table-4). 

It was determined that 17% of the patients who were 
experiencing a first time AMI came to the hospital 
within the first 30 minutes after the onset of symptoms; 
18.3% of them came between 30 minutes and 1 hour after 
the onset of symptoms; 27.5% of them came between 1 
hour and 3 hours after the onset of symptoms; 15.3% 
of them came between 3 hours and 6 hours after the 
onset of symptoms; and 21.4% of them came more than 
6 hours after the onset of symptoms. For the patients 

experiencing AMI for the second time, 21% came to 
the hospital in the first 30 minutes, 15.8% came to the 
hospital between 30 minutes and 1 hour after the onset 
of symptoms; 26.3% came to the hospital between 1 hour 
and 3 hours after the onset of symptoms; 15.8% came to 
the hospital between 3 hours and 6 hours after the onset 
of symptoms; and 11% came to the hospital more than 
6 hours after the onset of symptoms (Table-5) (Graph 
1). No significant differences were observed in the time 
it took to arrive at the hospital in terms of age, gender, 
level of education, hospital admittance, and whether 
the patient had experienced chest pain previously. The 
length of time it took to arrive at the hospital from home 
was determined to be 30 minutes. Most of the patients 
(86%) did not come to the hospital by ambulance. The 
percentage of patients who arrived at the hospital by 
ambulance was 5.3%. 

Table 2 – The knowledge level of the patients and their sources of information

No information 102 (68%)

Media 9 (18.75%)

Books 2 (4.16%)

Physicians 14 (29.16%)

Other people 20 (41.66%)

Media + Other people 3 (6.25%)

Table 3 – The initial behaviors exhibited by the patients at the onset of chest pain

Type of Chest Pain
No Chest Pain 

Experienced before
(n=55)

Chest Pain 
Experienced before

(n=95)
p-value 

Rest 39 (70.90%) 32 (34.40%) < 0.01†

Come to hospital 10 (18.80%) 12 (12.90%) 0.6†

Taking aspirin 0 6 (6.45%) N/A

Taking Isordil SL (5 mg) 1 (1.81%) 20 (21.50%) < 0.001†

Taking antihypertensives 0 3 (3.22%) N/A

Taking analgesics/anti-
inflammatory drugs

4 (7.27%) 8 (8.60%) 0.4*

Call his/her MD 1 (1.81%) 8 ( 8.60%) 0.7†

Return home 2 (3.63%) 4 (4.30%) 0.8†

(*χ2-test and †Fisher Exact Test)
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Table 4 – The knowledge level of patients who have experienced chest pain and those who have not experienced chest 
pain regarding coming to the hospital, using SL Nitrate, and thrombolytic therapy

Type of Chest Pain
No Chest Pain 

Experienced before
(n=55)

Chest Pain 
Experienced before

(n=95)
p-value 

Come to the hospital 54 (58.10%) 54 (58.10%) < 0.0001*

Come to the hospital if the pain does not disappear 2 (3.60%) 19 (20.00%) 0.006†

Informed about thrombolytic therapy 0 6 (6.45%) N/A

Table 5 – The amount of time it took patients to arrive at the hospital after the start of chest pain

First AMI (n=131) Second AMI (n=19)

First 30 minutes 23 (17.6%) 4 (21.0%)

30 min- 1 hour 24 (18.3%) 3 (15.8%)

1-3 hours 36 (27.5%) 5 (26.3%)

3-6 hours 20 (15.3%) 3 (15.8%)

6-10 hours 8 (6.1%) 2 (10.5%)

10-12 hours 20 (15.3%) 2 (10.5%)

Figure 1 – The amount of time it took patients to arrive at the hospital after the start of chest pain
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It was observed that all of the patients thought that it 
was necessary to come to the hospital if they experienced 
pain reminiscent of a heart attack. However, 96% of the 
patients had no information about antithrombolytic 
therapy. It was found that antithrombolytic therapy was 
administered to only 52 of the 150 patients in this study 
(34.6%). Of the patients hospitalized due to AMI, 78.7% 
were not informed about their status and the therapy that 
was applied during hospitalization.

Discussion

Chest pain is a major symptom of AMI. Chest pain is 
most commonly experienced as retrosternal pain which 
spreads to the chest wall, neck, and the right and left 
arms. The pain is usually of a pressing type and may be 
accompanied by nausea and dyspnea. 

In this study, 96% of the patients had chest pain. The 
localization of the pain was retrosternal for 58% of the 
patients and precordial for 32% of the patients. Pain was 
described as a pressing type for 56% of the patients, a 
pricking type for 28% of the patients, and a burning type 
for 16% of the patients. In a study by Zerwic et al., the 
authors reported that the percent of patients experiencing 
chest pain was 99.8%, that the localization of the chest 
pain was retrosternal for 97.5% of patients, and that 93% 
of the patients described the pain as a pressing type.18 

In 76% of our patients, it was observed that the 
symptoms began at home. It was also observed that 64% 
of the patients were doing exercise when the symptoms 
began. These results are similar to the findings of Dracup 
et al.,5 and Ashton.19  

In 62% of the patients, chest pain was reported. It was 
observed that 51.3% of the patients were aware of the 
relationship between the experience of chest pain and 
the occurrence of Coronary Artery Disease. The mean age 
of the patients who were aware of this relationship was 
significantly higher than those who were not aware of 
this relationship. The increase in ischemic heart disease 
with age could explain this observation. Additionally, 
in the REACT study .20, the knowledge level of elderly 
patients was higher than that of middle-aged patients. 
In our study, no differences were found between the 
knowledge level, economic situation, jobs, or gender of 
the patients with ischemic heart disease. In the REACT 
study, no differences were found between the knowledge 
level and gender of the patients, whereas a strong 
correlation was found between the level of education, 
and the economic situation of the patients. In the present 

study, it was observed that people who had first degree 
relatives with ischemic heart disease were well informed 
about chest pain. This evidence suggests that the patient’s 
experiences in the first and second degree are effective 
in educating people. Similar results were found in the 
REACT study.20  It was found that more than half of the 
patients did not know that chest pain may originate from 
the heart. Those who were aware of the relationship 
between chest pain and the heart were patients who 
had previously visited a medical doctor (MD) for the 
same complaint (22%). They were informed by the MD 
directly, while other medical staff did not inform them. 
This illustrates that the medical staff does not properly 
educate at-risk patients. Moreover, visual and printed 
media did not contribute to informing the patient.

The present study found that only 40% of the 
patients with complaints of chest pain – including those 
experiencing AMI for the second time – had visited any 
health institution. For an efficient therapy, the awareness 
of the patient as to the symptoms of a heart attack and 
informing the patient about the importance of coming to 
the hospital as soon as possible are very important. Our 
study also determined that the majority of patients prefer 
to rest initially when the chest pain first begins. Other 
behaviors preferred by the patients at varying frequencies 
were as follows: coming to the hospital, sublingual 
administration of Isordil 5 mg, administration of analgesics 
and/or anti-inflammatory drugs, contacting the patient’s 
physician, returning home if the patient had been away 
from home, taking aspirin, or taking antihypertensives. 
Patients who had experienced chest pain before preferred 
to take Isordil 5 mg SL initially and then take aspirin. 
Patients who had not experienced chest pain before 
preferred to rest. Of the patients who came to the hospital 
first, 58.1% reported prior chest pain. The percentage of 
patients who had not experienced prior chest pain and 
decided to come to the hospital was 9%. A significant 
difference was found between these two groups.

The present study determined that 20% of the patients 
who had chest pain and 36% of the patients who had 
no chest pain came to the hospital if the chest pain 
did not subside with the sublingual administration of 
Isordil 5 mg. Of the patients experiencing AMI for the 
second time, 57.9% came to the hospital without taking 
sublingual Isordil 5 mg, while 26.3% came to the hospital 
if the chest pain had not subsided after taking one dose 
of Isordil 5 mg. The mean age of the patients who were 
using Isordil 5 mg was significantly higher than that 
of the patients who were not using Isordil 5 mg. No 
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differences were found between the groups in terms 
of gender, level of education, and economic situation. 
Because ischemic heart disease is predominantly found 
in elderly people, they are generally well informed about 
this disease. The delay in the time it takes patients get to 
the hospital generally stems from a wrongful evaluation 
the heart, failure to take the symptoms into account, the 
cost of visiting the hospital, anxiety experienced by the 
patients, and attempts of self-treatment by the patients 
themselves. To improve this situation, efforts should be 
focused on educating the patients directly. Patients are 
more informed about heart attacks as compared to what 
they know about the relationship between chest pain and 
the heart. It was determined that first degree relatives, 
other people living around the patients, medical staff, and 
the media play important roles in informing the patients. 
People who were well informed about heart attacks were 
well educated and had higher economic situations. 

In many studies, most of the patients stated that chest 
pain was their major symptom; however, they interpreted 
this incorrectly, Dracup et al.,5  21,22  found that patients 
evaluated heart attack symptoms and chest pain as being 
related to GIS pain, muscle pain, fatigue, and respiratory 
infection. Despite the fact that most patients are aware 
of the classic symptoms, they do not know how to 
distinguish the appearance of these symptoms from other 
ailments, they think that heart attacks should appear with 
violent pain, and they have a severe lack of awareness. 
It should be explained to the patients that heart attack 
symptoms can develop slowly, that symptoms may not 
be continuous, and that symptoms may vary among 
individuals. The patient’s family should be informed at 
the same time. 

The amount of time between the onset of symptoms 
and the arrival at the hospital wasn on average, 1-3 hours 
for both patients who were experiencing AMI for the first 
time and for patients who were experiencing AMI for 
the second time. The average time spent in route to the 
hospital was 30 minutes, and 86% of the patients came 
to the hospital in privately owned vehicles. Meischke 
et al. ,23  found that the average duration of time from 
the onset of symptoms until the arrival at the hospital 
was 2 hours, and the percentage of people coming to 
the hospital by means other than an ambulance was 
45%. Mumford et al.,4 determined that the average time 
spent before coming to the hospital was 172 minutes 
(approximately 3 hours). Even though the average time 
spent before coming to the hospital was similar to that of 
other studies, patients in our study exhibited a preference 

for the use of their own private vehicles. This result is 
because the patients do not realize the significance of 
their symptoms, and they think that it will be easier and 
quicker to reach the hospital in their own vehicles. No 
significant correlation was observed between the time it 
took to arrive at the hospital and age, level of education, 
or economic situation. In other studies, the length of 
time to arrival at the hospital was lower in females when 
compared to males, in elderly people when compared to 
younger people, and in people of higher socioeconomic 
status when compared to people of lower socioeconomic 
status. Moreover, patients who know the relationship 
of chest pain with the heart, who are informed about 
thrombolytic therapy, who have a higher level of 
education, and who smoke arrived at the hospital more 
quickly (5,19,20,24,25). Mumford et al.,4 determined that 
there was no association between the time it took to arrive 
at the hospital with age, gender, socioeconomic status, 
marriage, level of education, being informed about chest 
pain and ischemic heart disease, family history, where 
the patient was when symptoms developed, when the 
symptoms developed, distance to the hospital, where the 
hospital was located, or the severity of the symptoms.4 

Thrombolytic therapy is the one of the most important 
developments that has occurred in the last 20 years in the 
field of cardiology. As a result of this therapy, not only 
has the mortality due to AMI encountered in hospitals 
decreased by 20-25%, but this therapy also prevents 
impairment of myocardial perfusion and remodeling 
by ensuring the continuity of blood vessels.6-15  In the 
GISSI study, it was shown that mortality was decreased 
by 47% when streptokinase was administered within 
the first hour following the onset of symptoms, 23% 
when administered within 1-3 hours, and 17% when 
administered within 3-6 hours. Weaver et al. determined 
that the average time until arrival at the hospital was 4 
hours even in developed countries.16  The reasons that 
reperfusion therapy in AMI patients is not begun earlier 
was determined to be the patients’ failure to realize the 
significance of the symptoms, the length of time until the 
patient arrived at the hospital, and the time spent from 
the evaluation of the patient until the beginning of the 
reperfusion therapy.16

It was observed that 96% of the patients included 
in our study had no prior knowledge of thrombolytic 
therapy. Thrombolytic therapy was administered to 
34.6% of these patients. The patients’ understanding 
of the vital importance of thrombolytic therapy plays 
an important role in ensuring that patients come to the 
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hospital more quickly. Therefore, patients need to be 
informed about thrombolytic therapy.

As a result, it is important that the patients have 
information about heart attacks, chest pain, and 
thrombolytic therapy. Arrival at the hospital as soon 
as possible after the onset of symptoms is crucial, 
especially for both anti-ischemic therapy and efficient 
thrombolytic therapy, which should be administered 
as quickly as possible. The present study observed that, 
because the majority of our patients were unfamiliar 
with thrombolytic therapy, they spent precious time 
attempting self-treatment. A small subset of patients 
showed a preference for using an ambulance to arrive 
at the hospital. Since ambulances are likely to be the 
quickest way to reach the hospital, patients must be 
encouraged to use them.

Limitations 

In this study our sample included only 3 hospitals in 
Turkey, and therefore may not be representative of the 
entire population that came to hospital with chest pain. 
On the other hand, this study does include patients that 
came to hospital with chest pain. Nevertheless, further 
study on healthy subjects in this population is warranted.  

Conclusion 

Arranging training programs to educate patients will 
be useful. Considering the effects of the media, it may be 
useful to request that the media contribute to campaigns 
and to ensure that the media properly informs patients.24 
Considering the effects of the people in direct contact 
with the patients, it will be helpful to include the families 

of the patients and the people around them in any 
implemented training programs.25 This will aid patients 
in making informed decisions and will be more likely for 
patients to come to the hospital as soon as possible when 
it is necessary to do so.
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