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Background: The high mortality rate of myocardial infarction (MI) before admission to hospital, particularly at younger 
ages, is a major health challenge. In fact 90% of MI deaths among patients < 55 years occur before arrival at hospital. This 
study sought to examine the association between methods of transfer with MI-related outcomes. 
Methods: The study was conducted among patients admitted to Taleghani Teaching Hospital (Urmia, Iran) with chest pain 
and symptoms of early MI. These patients were studied for endpoints including treatment (thrombolytics) and survival. 
Information was collected using a previously developed and validated questionnaire. Data analysis was performed by 
examining frequency, means and standard deviations for a range of variables. We estimated the association between 
method of transfer and outcome using paired t-test and one way ANOVA.  
Results: Among 274 eligible patients with admissions for MI, 41 (15%) were transferred by ambulances using emergency 
telephone hotlines while the remainder used alternative means. Among those not using ambulance services, 143 were not 
aware of the existence of those services and 76 did not believe they were experiencing MI. 48.5% of all patients received 
thrombolytic (streptokinase) therapy. Patients arriving by ambulance were significantly more likely to receive thrombolytic 
therapy than other patients (p-value =0.001), although there was no significant difference in mortality between the groups 
(p-value =0.88). 
Conclusion: This hospital-based study from Iran has identified lack of knowledge about emergency ambulance services as 
well as lack of awareness about symptoms of heart attack to be major barriers to using available facilities. 
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*Corresponding Author: Kianoosh Hosseini MD, Department of Cardiology Tehran Heart Center, Tehran University of Medical 
sciences, Tehran, Iran.         Tel: 09124066344          Fax: +98 021 88029731        Email: Kianhoseini@yahoo.co.in                

Keywords: Myocardial Infarction ó Ambulance Transfer ó Revascularisation Medical Emergencies  
Thrombolytic Therapy 
 

 

mailto:Kianhoseini@yahoo.co.in


Journal of Cardiovascular and Thoracic Research 

 

 

 

6 /J Cardiovasc Thorac Res   

Introduction 
 
Cardiovascular diseases, and particularly 
myocardial infarction (MI), remain the leading 
cause of death worldwide1 despite significant 
improvements in the primary prevention and early 
treatment of MI .2,3 Even in developed countries the 
incidence has risen despite having access to a higher 
quality primary care system.3 In the US for 
example, MI is the most common cause of death 
among American adults claiming more than 475000 
lives each year. Regrettably, 50% deaths occur 
within one hour of the patient first experiencing 
symptoms.4,5 Furthermore almost 40% of people 
experiencing coronary vascular diseases die after 
one year.5 Based on available data  the most 
important determinant of survival from MI is the 
time interval between onset of symptoms and 
initiation of treatment (mainly revascularization).6 

For this reason, the US and other developed 
countries recommend early access to emergency 
ambulances and early reperfusion of the occluded 
arteries for patients with the symptoms of MI.7 
Based on a report from the American Association of 
Cardiology, in the US almost 50% of patients with 
MI are transferred to hospitals by ambulance and 
those patients are more likely to receive 
thrombolytic treatments.4 The high mortality rate of 
MI among young patients is a significant problem. 
In fact 90% of deaths among patients younger than 
55 happens before their arrival at hospital compared 
with only 67% of deaths among patients aged 70-
74.8 Rapid access to ambulance services and pre-
hospital coronary reperfusion are the norm in the 
developed countries9, but their availability is less 
widespread in many emerging and non-Western 
countries. However even in developed countries 
some people still do not tend to use these services 
when they are indicated and available.10,11 Delay in 
initiation of treatment is the most important factor 
in prognosis of MI and the time during which a 
patient decides to ask for help is the most important 
component of this delay. Studies show that only one 
in five patients with MI symptoms arrives in 
hospital in less than one hour from symptom onset, 
although this period is the time that one derives the 
maximum benefit from thrombolytic treatment.6  

Factors contributing to the delay in the transfer to 
hospital include not taking symptoms seriously, not 
asking for emergency ambulance, and contacting 
friends or relatives in hospital. On the other hand 
early transfer of patients to hospital and initiation of 
thrombolytic treatment, beta blockers and aspirin 
will improve prognosis and prevent from 
deterioration of the infarction.12-14 This study 
describes the transportation experiences of MI 
patients in a large city in north-west of Iran. We 
sought to identify the main barriers in the usage of 
emergency ambulance services in Urmia City (West 
Azerbaijan Province, Iran) among patients with MI 
referred to Taleghani Teaching Hospital.  
 
Methods 
 
Setting 
Urmia (population 1 million) is the capital city of 
West Azerbaijan Province. There are no clear data 
available for the incidence of cardiovascular diseases 
in Urmia, however based on the national mortality 
data, cardiovascular diseases are the leading cause of 
death in Iran, followed by death from road 
accidents.15 We included all patients with early 
symptoms of MI who had been referred to Taleghani 
Teaching Hospital during one year of study from 
September 2006 to September 2007. Taleghani 
Teaching Hospital is a public tertiary hospital for 
cardiovascular diseases and is the main treatment 
centre for these conditions in the region. Patients 
were eligible to be enrolled in this study if they were 
residents of the Urmia district and had at least two of 
the following symptoms or signs;  
1. Retrosternal or epigastric pain compatible with 

MI,  
2. ST and T changes for MI and  
3. Increasing concentration of Troponin I to at least 

twice of basal reading.  
Moreover chest pain should have been their main 
reason for primary referral to hospital. All 
information was collected using a previously 
designed and validated questionnaire. The following 
information was ascertained from study participants 
and their medical records by means of a 
questionnaire: gender, residential area, education 
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level, means of transfer, awareness of MI symptoms, 
awareness of having MI, means of transfer to 
hospital, type of the services provided in ambulance, 
history of ischemic heart disease (IHD), family 
history of IHD, history of diabetes, hypertension and 
dyslipidaemia, smoking status, reason for not 
contacting emergency hotlines, type of MI (ST 
elevated MI or non-ST elevated MI) and  receiving 
thrombolytic(streptokinase) treatment. There were 
also questions about symptom duration, time that 
patient decided to contact ambulance (provided by 
patients or their relatives) as well as time of arrival to 
hospital and time of receiving thrombolytic 
(streptokinase) treatment (based on each patient’s 
hospital file). Data were collected by three 
experienced nurses who were trained to use the 
questionnaires and were working under the 
supervision of the main investigating cardiologist. 
Collected data were entered into a database designed 
by main investigator. We analysed the data using 
statistical software SPSS (V15). This study was 
approved by the Research and Ethics Committee of 
Urmia University of Medical Sciences.  
 
Analysis 
In this descriptive study, frequencies and proportions 
were calculated for nominal variables, for continuous 
quantitative variables however, means and standard 
deviations were calculated. In order to evaluate the 
associations, we used Chi-Square and Fisher test for 
nominal and ordinal variables. For continuous 
variables, we performed t-test and one way ANOVA 
to compare the means across the groups of MI 
patients according to their means of transfer to 
hospital (hereafter ‘ambulance users’ vs. ‘ambulance 
non-users’).  
 
Results 
 
Of 274 eligible patients, 209 (76%) were men and 65 
(24%) were women, 200 (73%) people were from 
urban areas while the remainder were from rural 
parts (Table 1). The mean age of patients in the study 
was 56.7 years (SD 4.17). 42% of patients did not 
have ability to read and write, 18% had primary 

education, 31% had high school studies and 8% had 
higher education (Table 1). 37 (14%) were brought to 
hospital by emergency ambulances and four were 
brought by private ambulances, making overall 
ambulance use 15%.  65% of patients used their own 
cars to be transferred and 20% used public transport.  
We found no statistically significant differences 
between ambulance users and non-users according to 
gender, history of hypertension, dyslipidaemia, and 
diabetes, family history of IHD or smoking. 
Ambulance users were dominantly from urban areas 
rather than rural areas (p=0.0002) as in Urmia the 
ambulance services are not available for rural areas. 
Moreover ambulance users tended to be more 
educated than non-users, since 70% could read or 
write compared with 55% of ambulance non-users 
(p=0.07). Ambulance users tended to be more likely 
to have ST-segment elevated MI (87%) than non-
users (68%) (p=0.02). Among people who did not 
use emergency ambulances 43 (18.5%) of them were 
not aware of this facility, 18 (7.7%) people did not 
have access to telephone and 76 (32.6%) people did 
not think that they had had an MI. The average time 
interval between first experiencing chest pain until 
arrival at hospital for all participants was 244 minutes 
(SD 14 mins). Among ambulance users, the mean 
time taken for the arrival of an ambulance at patient’s 
place was 45 minutes (SD 11 mins), and the mean 
transfer time to hospital was 45 minutes (SD 28 
mins). Of 274 patients, 86 (32%) were treated with 
thrombolytic medications. Ambulance users were 
significantly more likely than non-users to receive 
thrombolytic treatment (p-value 0.0001) (Table 2). 
The mean interval between arrival to hospital and 
initiation of thrombolytic therapy was 77 minutes 
(SD 44 mins). Among 38 people who died from MI 
after arrival to hospital there was no significant 
difference in ambulance use (p-value=0.88) (Table 
2).  
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 Table 1- Demographics and clinical information about study population 
 
 

p-value Other means of 
transfer(%) 

Ambulance 
transfer (%) 

Overall 
Percentage Variable 

- 155(66.42) 30(72.97) 209(76.3) Male 

0.40 78(33.58) 11(27.03) 65(23.7) Female 

Sex 
 

- 141(60.58) 37(89.18) 200(72.9) Urban 

0.0002 92(39.42) 4(10.82) 74(27.1) Rural 

 
Place of residence 

 

- 104(44.51) 12(29.74) 116(42.3) None 

0.689 42(18.2) 7(16.21) 49(17.9) Primary 

0.024 68(29.32) 18(43.24) 86(31.4) Secondary 

0.333 19(7.98) 4(10.81) 23(8.4) Tertiary 

0.068 - - - Educated/uneducated 

Educational level 
 

- 56(24.08) 12(29.72) 77(28.1) Yes 

0.47 177(75.92) 29(70.28) 197(71.9) No 

 
Hypertension 

 

- 126(54.01) 22(54.05) 168(61.4) Yes 

0.96 107(45.99) 19(45.95) 106(38.6) No 

 
Smoking 

 

- 64(27.37) 3(8.1) 78(28.5) Yes 

0.006 169(72.63) 38(91.9) 196(71.5) No 

 
Dyslipidemia 

 

- 16(6.93) 8(18.91) 26(9.5) Yes 

0.008 217(93.07) 33(81.09) 248(90.5) No 

 
Family History of 

IHD 

 

- 28(12.04) 4(10.81) 37(13.5)  
Yes 

0.68 205(87.96) 37(89.19) 237(86.5) No 

 
History of Type 

2DM 

 

- 158(67.88) 35(86.48) 218(79.5)  
Yes 

0.02 75(32.12) 6(13.52) 56(20.5) No 

 
STEMI 
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Discussion 
 
 The time interval between occurrence of the first MI 
symptoms and initiation of the treatment is known to 
be a very important prognostic factor, and delays in 
initiation of reperfusion can have a major effect on 
patients’ prognosis.16,17 In this study conducted in 
northern Iran, only 41 (15%) patients with MI used 
emergency ambulance services, of whom only 25% 
were from rural areas with almost no access to 
ambulance. Based on our study, the number of 
people in Urmia who contacted ambulance services 
is much lower than reported by studies in industrial 
countries. For example, in Australia 56% of patients 
with MI had used ambulances to be transferred to 
hospital13 compared with 85% for UK and 42% for 
the US.16 The main reasons cited by patients for not 
contacting emergency ambulance services in this 
study were the lack of awareness about the existence 
of services and not being aware of the symptoms of 
MI or ignoring them. On the other hand, lack of 
ambulance services for rural areas was found to be 
very important issue. Among people who were 
transferred to hospital by ambulance within the first 
12 hours after the occurrence of symptoms, the rate 
of initiation of thrombolytic treatment was 
significantly higher than for those who were 
transferred by other means. This finding was 
consistent with the findings of other studies that 
found people who were transferred to hospital by 
ambulance were more likely to receive thrombolytic 
treatment rather than people who did not use 
ambulance (36 Vs 241 p-values <0.0001).18,19 
However in our study there was no statistically 
significant difference in mortality rate between 
people who arrived to hospital by ambulance to other 
group (p-value =0.88). One possible explanation for 
this finding could be delays in the initiation of 
thrombolytic treatment in the emergency department. 
Another explanation might be ‘survivor bias’, as it is 
likely that some people with MI who did not call an 
ambulance might have died before arrival to 
hospital.20 In other words, those who managed to 
arrive to hospital without using an ambulance were 
probably destined to survive as they did not die 
within the first few critical hours of their transfer.  
Based on our findings, arrival time to hospital with 

ambulance was shorter than by other means of 
transport. One reason for shorter transfer times with 
ambulances is that they have less difficulty 
negotiating traffic compared with other vehicles. 
Moreover ambulance patients were usually 
transferred directly to the cardiology hospital in 
which thrombolytic therapy was initiated rapidly. In 
our study 49% of patients with ST elevation MI 
(STEMI) received thrombolytic treatment, patients 
who were transferred with ambulance were more 
likely to receive that treatment comparing to those 
who used alternative means of transfer. The mean 
door to needle time in our study was 77 minutes. 
Although this was similar to the time reported by 
other studies (mean door to needle time of,14 however 
majority of the participants in our study failed to 
receive thrombolytic treatment because of a 
considerable delay in their transfer to hospital. 
Furthermore in our study the standard deviation of 
the door to needle time was 41 minute that shows a 
high skewness and inconsistency of the patients 
transfer time. In this study none of the patients 
received thrombolytic therapy before their arrival to 
hospital. According to other studies including a study 
from UK 66% of patients received thrombolytic 
treatment in the first three hours after the occurrence 
of their symptoms. Interestingly 79% of them 
received thrombolytic therapy before their arrival to 
hospital in the process of their transfer to hospital by 
ambulance.18,21 Some other reasons for the relatively 
small number of patients receiving thrombolytic 
therapy in this study include delay in responding to 
symptoms and seeking medical assistance, self-
transport to hospital, and delayed initiation of 
thrombolytic treatment in hospital. In this study 2/3 
of patients were not aware of warning signs of MI 
and ¾ of them did not believe their symptoms were 
associated with their heart. Therefore a reasonable 
number of them avoided contacting the Emergency 
Ambulance Services Hotline. Surprisingly even 
patients with a previous history of heart disease did 
not appear to have lower times. Lack of knowledge 
about early symptoms of MI has been known to be 
one of the important factors in receiving delayed 
treatment. According to study by Lozzi in Australia 
most of the patients in their study were not aware of 
the symptoms of MI.10,11,22  This is the first study 
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from northern Iran to assess the means by which 
patients with suspected MI are transferred to hospital. 
Strengths of this study include the large population 
base in the administrative area (> 1 million) and the 
use of a standardised questionnaire to collect data 
from the major treatment centres serving the 
population.  Notably, the majority of patients were 
from urban areas (75%) while in fact almost 50% of 
the population in Urmia live in rural parts. It is 
possible therefore, that there is a high mortality rate 
from MI in rural areas as a result of lack of access to 
emergency services. Moreover WA is a relatively a 
small province with a denser population and villages 
with a short distance to city comparing to other 
provinces in the central and east Iran that. This issue 
makes our study less likely to be representative of the 
whole nation. Replicating this study in other areas of 
Iran would provide a clearer picture of the situation 
nationally. 
 
Conclusion 
  
Use of the ambulance services in our study by only 
15% of the patients with suspected MI to get to 
hospital was mainly due to the unawareness of the 
patients about the existence of emergency ambulance 
services. Furthermore people who didn’t use the 
ambulance services experienced considerable delays 
in the process of their transfer and treatment.  
Therefore that would be useful to increase public 
awareness about these services. Lack of ambulance 
coverage for the rural area was a remarkable finding 
in this study, as almost half of the Iranian population 
live in the non-urban area an appropriate coverage of 
ambulance services would have a significant role in 
improving the health status of the people living in 
remote areas. Finally providing thrombolytic therapy 
for patients with MI by Emergency ambulance staff 
which almost is a norm in developed countries would 
significantly reduce the door to needle time. 
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