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THE PRE-HOSPITAL DELAY IN SEEKING TREATMENT IN PATIENTS 
WITH ACUTE MYOCARDIAL INFARCTION REFERRING TO A CENTRAL 

HOSPITAL IN KASHAN, IRAN

MANSOUR DIANATI, GHOLAM ABBAS MOSAVI1, ALI HAJIBAGHERI2, NEGIN MASOUDI ALAVI2

ABSTRACT

INTRODUCTION: A cardiovascular disease, especially the acute myocardial infarction 
(AMI), is the most important health problem worldwide. Pre-hospital delay in seeking 
medical treatment is an effective factor on patients’ outcomes. The aim of this study 
was to identify the patients’ reactions to the signs and symptoms of AMI and identifying 
the factors contributing to the pre-hospital delay in a central hospital in Kashan, Iran. 
MATERIALS AND METHODS: In this cross-sectional study, a random sample of 248 
patients suffering from AMI was recruited. A questionnaire used, which contained 
demographic data, the time, and place of experiencing the symptoms, and the manner 
of responding to the initial symptoms. The SPSS software (version, 19was used for data 
analysis. RESULT: 248 patients participated in the study, 183 (73.8%) were males and 65 
(26.2%) were females. The mean delay time was 127 ± 174 min. Moreover, 162 patients 
had arrived at the hospital during the first 60 min after the onset of the symptoms. 
The variables of being female (P = 0.024), low level of education (P = 0.014), living in 
urban area (P  =  0.01) and referring to the hospital by one’s own car instead of using 
ambulance were accompanied by more pre-hospital delay. 63 patients (25.4%) referred 
to the hospital by ambulance. CONCLUSION: Despite having only 25% of the patients 
referring to this center by ambulance, most patients arrived on time to the hospital.
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INTRODUCTION

Coronary heart disease is the most important 
cause of death.[1] There is a direct correlation 

between the time of medical interventions after 
the occurrence of acute myocardial infarction 
(AMI) and the concomitant results. In other 
words, the sooner the measures are taken, the 
more the chances of preserving the cardiac 
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muscle would be. Studies indicate that such 
reperfusion interventions decrease the rate of 
mortality up to 25% to 30%.[2-4] Despite these 
facts, a significant number of AMI patients 
have a delay in referring to the hospital. This 
pre-hospital delay usually occurs in two time 
intervals, i.e. from the onset of the symptoms 
to making decision for referring to hospital and 
from the patient’s decision for referring to the 
hospital to arriving at the hospital.[5,6]

Previous studies reported factors like gender, 
age, method of transportation, socio-economical 
status, and history of hospitalization at coronary 
wards and the cognitive-affective status of 
patients as the main factors contributing to the 
prolonged pre-hospital delay in AMI.[7-11]

As the Iranian patients have a special 
socio-cultural and economic status, and the 
Iranian healthcare system is different from 
other regions, the pre-hospital delay and its 
contributing factor may be different from those 
reported in other studies. The present study 
aimed at identifying the patients’ reactions to 
the signs and symptoms of AMI and identifying 
the factors contributing to the pre-hospital delay 
in a central hospital in Kashan, Iran.

MATERIALS AND METHODS

In this cross-sectional study, all the patients 
who had been hospitalized at the CCU ward 
as a result of AMI were recruited to the study. 
The diagnosis of AMI was based on the clinical 
signs and symptoms, electrocardiographic 
changes, and changes in cardiac enzymes. 
Only the patients who had been transferred to 
this ward by the emergency medical service 
entered the study. The patients who had been 
transferred into the CCU ward from other wards 

of the hospital or had cognitive problems or had 
been afflicted with trauma were excluded from 
the study. We interviewed the patients during 
the first 72 h after admission and after obtaining 
an informed consent.

A total of 270 patients had been hospitalized 
at the ward due to AMI at the time of the 
study, among whom 17 individuals did not 
show willingness to answer the questions as 
a result of exhaustion and anxiety, and 5 were 
confused and did not give confident answers to 
the questions who were accordingly excluded 
from the study.

The questionnaire contained information 
about demographic data (age, gender, 
residential location, and job), the time, and 
place of experiencing the symptoms, and the 
manner of responding to initial symptoms and 
finally, the time of their arrival to the hospital. 
Moreover, we asked the patients to rate 
their maximum amount of pain at the time of 
having the initial occurrence of pain using a 
visual analogue scale (VAS). In this scale, 
zero (0) indicates the absence of pain and 
10 represents the maximum perceptible pain. 
Besides, we asked the patients to describe their 
perception of the symptoms and signs at the 
time of experiencing them. Level of education, 
history of coronary disease, income, and the 
manner of transportation to the hospital were 
other probable factors that were recorded. 
Educational level was defined at three levels 
of illiterate, less than 9 years, and more than 
9 years of education. The level of income was 
categorized into 4 levels of high, average, low, 
and too low. The delay time was calculated by 
estimating the difference in the onset time of 
the signs and symptoms and the arrival time in 
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the triage unit, which had been recorded in their 
medical records.

In order to help the patients remember the 
time of having the symptoms, we asked them 
to recall what they were doing at the time of 
having the symptoms. A panel of experts, 
including three nursing faculties and cardiac 
nurses, the head-nurse of the coronary care 
unit (CCU) and two cardiologists confirmed 
the validity of the questionnaire. The research 
has been approved by the ethical committee 
of Kashan University of Medical Sciences and 
procedures followed were in accordance with 
the Helsinki Declaration.

Using the SPSS software (version, 19) and 
the descriptive statistics, we calculated the 
mean, standard deviation and the frequency 
of the relevant variables. We also used the 

Kruskal– Wallis, Mann–Whitney U test and 
multiple regressions for analyzing the data. The 
level of significance was set at below 0.05.

RESULTS

Among the study subject 183 (73.8%) were 
males and 65 (26.2%) were females. The mean 
of total delay was 127 ± 174 min. Moreover, 
162 patients had arrived at the hospital in 60 
min after the appearance of the symptoms. 
Table 1 represents the relationship between the 
demographic variables and the delay time. The 
variables of being female (P = 0.024), low level 
of education (P = 0.014), living in city (P = 0.01) 
and referring to the hospital by one’s own car 
instead of ambulance were accompanied with 
more pre-hospital delay. 63 patients (25.4%) 
had referred to the hospital by ambulance 
[Table 1]. In addition, the pre-hospital delay 

Table 1: Pre-hospital delay times and demographic variables
Variable N Delay time (minutes) P value

Mean SD

Total 248 127.6 174.1
Sex Male 183 116.5 169.5 0.024*

Female 65 158.5 184.37
Age (years) <55 68 89.8 131.87 0.092†

55–65 52 120.19 172.44
56–74 86 167.09 200.9
³75 42 117.14 166.75

Education Illiteracy 118 157.45 188.96 0.014†

1–9 years 91 110.32 168.26
>9 years 39 77.64 118.99

Residency Rural 69 114.5 160.3 0.01*
Urban 179 162.2 203.6

Type of transportation EMS (Ambulance) 63 85.5 145.6 0.001†

Car: other driver 159 88.8 132.1
Car: Self driver 9 148.3 183.9
Motorcycle 7 127.8 147.4
Multivehicle 10 98. 5 154.9

Income High 89 148.42 197 P = 0.058†

Medium 124 118 165.9
Poor 25 139.2 150.5
Very poor 10 32.3 17.27

* Mann–Whitney U, † Kruskal–Wallis one-way analysis of variance
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in patients aged 75 years or more was higher 
compared to the other age groups; however 
this difference was not statistically significant 
(P = 0.092).

Table 2 reveals that the patients with mild 
pain, patients with a history of coronary artery 
diseases (CAD), and those who perceived the 
presence of symptoms as a cardiac problem, 
had less delay in referring to the hospital 
though these differences were not statistically 
significant (P = 0.74, 0.065, and  0.081, 
respectively).

Stepwise multiple regressions were conducted 
to identify the combination of independent 
variables predicting the time of arrival to the 
hospital [Table 3]. Calling emergency service 
and education could explain the 17% of short 
delay time.

DISCUSSION

The aim of this study was the identification 
of the patients’ reactions to the signs and 
symptoms of AMI and identifying the factors 
contributing to the pre-hospital delay in a 

central hospital in Kashan, Iran. About 65% 
of the patients had arrived at the hospital in 
60 min after the onset of the symptoms. The 
median of the pre-hospital delay time was 45 
minutes. The results of the study revealed 
that the mean of the pre-hospital delay time  
(2.1 h, i.e. 127.6 min) was much lower 
compared to the years proceeding the year 
2000. In a comparative study, Goldberg et  al, 
2000 has reported the mean of delay in 1986 
and 1997 as 4.1 and 4.3 hours, respectively.[7] 
Rodríguez reported that there is a prehospital 
delay of more than 2h in 60% of all AMI 
cases. [12] On the other hand, through a meta-
analysis study, which analyzed 73 papers, 
Gartner et al, 2008, reported that 22% to 44% 
of the patients had arrived at the hospital in less 
than 2 h after the onset of the symptoms. [10] 
The improvement of the emergency medical 
service in our country in recent years and the 
increment of public awareness secondary to the 
expansion of communication tools have been 
probably influential in this reduction.

In the present study, the variables such as 
being female, low level of education, living 
in urban area, and referring to the hospital 

Table 2: Pre-hospital delay times and some clinical and cognitive factors
Variable N Delay time (minutes) P value

Mean SD

Total 248 127.6 174.1
Severity of chest pain mild 28 91.9 115.37 0.74†

moderate 64 147.18 204.4
severe 156 125.9 169.2

Pervious CAD YES 90 115.5 170.46 0.065*
NO 158 134.49 176.4

Patient perception of symptoms Respiratory or common cold 48 162/9 214/1 0.081†

Pertaining to heart 119 102/7 151/8
Pertaining to GI 49 155/4 191/3
Musculoskeletal 16 145 165/5
Neurological 16 104/3 133/2

* Mann–Whitney U, † Kruskal–Wallis one-way analysis of variance
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by one’s own car instead of ambulance were 
relevant to more delay in referring to the 
hospital. Most of the previous studies also 
reported the female gender as one of the 
main factors contributing to the pre-hospital 
delay in patients with AMI.[8,10,13] This may 
be related to the less specificity of signs and 
symptoms of AMI and the difference in the 
manner of responding to these symptoms 
among women. [10,13,14] Meanwhile, Sari et al, 
2008, found that higher level of education, 
i.e. more than 9 years, is associated with less 
pre- hospital delay.[11] Gartner et al, 2008, 
reported that generally studies conducted on 
larger samples (more than 200) show a reverse 
correlation between the pre-hospital delay time 
and educational level[10] which is congruous with 
the findings of the present research. The effect 
of the increase in the educational level on the 
reduction of patients’ delay could be attributed 
to the higher awareness of patients about 
the disease, its relevant symptoms, and the 
significance of timely referring to the hospital.

In this study, 63 patients (25.4%) had referred 
to the hospital by ambulance, and their delay 
time was lower in comparison with other 
transportation methods. In a study, Herning 
et al, 2010, found that 52% of the patients 
reported the use of ambulance for referring to 
the hospital.[15] In recent years, the emergency 
medical service facilities have been improved 
largely in our country; however, it seems that 
the people do not have sufficient information 

about seeking help from such facilities and 
most of them refer to the medical centers by 
their own vehicles. But, an interesting finding 
of the current study was that despite the 
patients’ little use of ambulance for referring 
to the hospital, the delay time has been less 
than 1 h between 65% of them. This issue can 
be attributed to the increase the number of 
privately owned vehicles in recent years in the 
country, the appropriateness of communication 
channels with hospitals.

In this research, the age below 55 years has 
been followed by less delay, but the difference 
was not statistically significant. Sari et al, 2008, 
reported the age above 55 as an effective 
factor in more pre-hospital delay.[11] In Gartner 
et al.’s study, 2008, the increase of age has 
been reported as an effective factor in having 
more than 2-h delay.[10] This issue might be 
due to the dependence of elder people to 
their relatives, more adaptation with and less 
sensitivity to the health-related problems, and 
decreased pain perception in the elderly.

In the present study, the patients with different 
income levels did not show a significant 
difference regarding the pre-hospital delay time. 
Gartner et al, 2008, reported that the income 
level indirectly correlated with the delay time in 
large-scale studies, i.e. the patients with higher 
income had referred to the hospital earlier 
than the others.[10] We also found that factors 
such as the history of CDA and the perception 
of cardiac pain have been followed by less 
delay, but it was not statistically significant. 
However, in other studies, both factors have 
been correlated with patients’ less pre-hospital 
delay.[10,11,13] Song et al, 2010, reported that the 
patients who had interpreted their symptoms 

Table 3: Multiple regression of dependent variables 
and related factors
Variable R² t Final ß P
Dependent variable: 
Delay time (constant)

31 0.000

Calling emergency 0.146 –6.5 –0.38 0.000
Education 0.17 –2.6 –0.15 0.01
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as non-cardiac had referred to the hospital by 
privately owned vehicle.[14] It seems that the 
patients who experienced similar symptoms or 
perceive their problem as a cardiac problem 
better recognized the significance of the 
problem and hence decided to refer to the 
hospital earlier.

We did not find any significant difference in the 
amount of pre-hospital delay in patients with 
different pain intensity. Gartner et al, 2008, 
found that there was no relationship between 
the intensity of pain and the pre-hospital 
delay. [10]

This study was carried out on a relatively small 
sample group of patients. Some patient did 
not precipitate to study because exhaustion 
and anxiety. Our center is a 500-bed general 
hospital, and the single center that AMI patients 
are referred to; thus, the results include the 
data of this single center, which makes it 
difficult to draw conclusions about the general 
Iranian population and need to be verified with 
multicenter registries.
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