
Received: 10 Jul. 2010 Accepted: 25 Oct. 2010 

 
* MSc, Department of Medical-Surgical Nursing, School of Nursing and Midwifery, Isfahan University of Medical Sciences, Isfahan, Iran. 
** MSc Student, School of Nursing and Midwifery, Isfahan University of Medical Sciences, Isfahan, Iran. 
*** MD, School of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran. 
Correspondence to: Mahin Moeini, MSc 
E-mail: moeini@nm.mui.ac.ir 
This article was derived from MSc thesis in the Isfahan University of Medical Sciences. 
 
IJNMR/ 2010; Vol 15, Special Issue 379 

Original Article 

Reviewing time intervals from onset of the symptoms to thrombolytic therapy in 
patients with ST segment elevation myocardial infarction (STEMI) 

 

Mahin Moeini*, Sayyed Nuroddin Mahmoudian**,  

Asghar Khalifezadeh*, Abbas Haddad Pour*** 
 

Abstract 
BACKGROUND: Coronary artery diseases are one of the causes of early death all over the world. In developed countries, 
ischemic heart disease is responsible for half of the entire mortalities; however in developing countries it is estimated that 
from 9 million deaths per year, 32 percent are due to coronary artery disease. Acute coronary syndromes are responsible 
for over 250,000 deaths per year caused by progressive atherosclerotic process which would lead to rupture of the atheros-
clerotic plaque and establishing thrombosis. This study aimed to determine time intervals between the onset of the heart 
attack symptoms to thrombolytic therapy in patients with ST segment elevation myocardial infarction (STEMI) in selected 
hospitals of Isfahan University of Medical Sciences. 

METHODS: In this study, 180 subjects with first time STEMI were enrolled by categorized random sampling in cardiac care 
units of four hospitals affiliated to Isfahan University of Medical Sciences during 9 months. Necessary information were 
collected by asking the patients and reviewing their records. The data included demographic, prehospital and in-hospital 
data of the patients. 

RESULTS: The mean duration of time interval from the onset of heart attack symptoms to the first action in order to seek 
medical care was 01:16’(01:36’) (h:m [SD]), from the symptoms onset to admission in emergency unit was 02:29’(02:00’) 
and from admission in emergency unit to administration of thrombolytic drug was 01:04’(01:14’). 

CONCLUSIONS: Time interval between onset of the acute coronary symptoms and seek for medical care and arrival to the 
emergency unit in this study had a better condition than other studies, but the interval between the emergency admission 
and thrombolytic therapy was longer than other studies. 
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urrently, non communicable diseases are 
one of the major causes of mortality in 
developed and developing countries. 

The mortality caused from these diseases is de-
creasing by implementing intervention pro-
grams in some of the countries; while, it is 
growing in many other countries.1 

 Heart requires a balance between supply and 
demand in oxygen in order to function proper-
ly. The integrity of the coronary artery is an im-
portant factor in supplying oxygen of the heart 
muscle. Any disorder that leads to stenosis of 

each one of the coronary arteries may cause re-
duction in blood flow and oxygen reduction to 
any area in myocardium (by which vessel it is 
supplied) and cause acute coronary syndromes, 
acute myocardial infarction or even sudden 
cardiac death. 
 Every 19 seconds in the United States, a per-
son suffers from a coronary event and almost 
every one minute, one person passes away due 
to coronary event. Every year, 1.1 million 
people in the U.S. suffer from acute myocardial 
infarction and 529000 people also die due to it. 
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Annually, around 250000 people die before get-
ting to the hospital. Studies have shown that 
half of the acute myocardial infarction victims 
had waited more than two hours to be helped. 
Furthermore, the study showed that 45 percent 
of the patients were under 65 years and 5 per-
cent of them were under 40 years old; and 85 
percent of the people who died were above 65 
years and older. In-hospital mortality is more in 
women than in men; studies have shown that 
this was due to differences in receiving the 
treatment.2 
 In Iran also, cardiovascular diseases have 
been the cause of 46% of the mortalities and its 
incidence is increasing.3 Moreover, 40 percent of 
the patients with acute myocardial infarction 
die before getting into the hospital. Most of 
these deaths occurred at the first two hours af-
ter the infarction.4  
 The patients with acute myocardial infarc-
tion symptoms should be treated immediately. 
Any increase in the time before beginning the 
treatment may increase the heart damage and 
decrease the survival ratio. The aim of "door to 
needle time" treatment in acute myocardial in-
farction is to conduct begin medication in less 
than 30 minutes or specifically from pain onset 
to thrombolytic therapy in 30 seconds or coro-
nary angioplasty within one hour. Many people 
neglect to ask for help due to wrong interpreta-
tion of the signs and their different expectation 
of acute myocardial infarction and what they 
feel.2 
 Studies have shown that the shorter the in-
terval time between onset of the symptoms to 
treat patients with ST segment elevation acute 
myocardial infarction (STEMI), the less the mor-
tality rate proportionally. Due to restriction in 
reducing the symptom onset to door time, na-
tional organizations have mainly focused on 
reducing the door to reperfusion time. If the pa-
tients receive proper medical care at the begin-
ning of infarction, the mortality cause by acute 
myocardial infarction would be reduced signifi-
cantly.5 Studies have shown that every one 
minute delay in treating the patients with acute 
myocardial infarction is effective on mortality 
risk during the first year.6  

 Another study by McGinn et al indicated 
that 49.5% of the patients with acute myocardial 
infarction arrived to the hospital more than 4 
hours after the onset of the symptoms. The fol-
lowing items associated with longer delays 
(more than 4 hours): older age, female gender, 
African American race, not using the emergen-
cy services, lack of chest pain at the first 72 
hours in the hospital admission, no history of 
acute myocardial infarction or revascularization 
procedure and history of hypertension, diabetes 
or cerebral stroke. it is demonstrated that the 
possibility of receiving thrombolytic therapy, 
catheterization procedure or cutaneous coro-
nary intervention is lower in patients with delay 
of more than 4 hours from the onset of the 
symptoms, while the probability of heart fail-
ure, shock or in-hospital death is higher (univa-
riate analysis, p < 0.05).7 

 Another study by Fokuoka et al  the interval 
time between admission in the hospital to start 
thrombolytic treatment or entering the cathete-
rization lab were defined as door to needle time 
and  door-to-catheter time. The results of this 
study showed that out of 155 patients, 23.9% (37 
patients) received a single bolus dose of tissue 
plasminogen activator (TPA) in the emergency 
unit; and the rest of the patients, except one 
person, were transferred to catheterization lab 
for cutaneous coronary intervention. Median 
and mean of door to needle times were 19 and 
26 minutes (SD = 21'), respectively. For the pa-
tients who have been transferred from emer-
gency unit to the catheterization room, median 
and mean of door to catheterization room 
(door-to-catheter) were estimated around 60 
and 80 minutes (SD = 62'), respectively. Besides, 
in this study, not calling the emergency ambul-
ance, direct admission to the hospital and lack 
of sweating were the time predictors of door to 
catheterization room of more than 60 minutes.8 

 Currently, in emergency services system and 

in hospital level, the increase of ischemia times, 
complications and mortality have a significant 
statistics in patients with acute myocardial in-
farction and it is necessary to investigate the 

association of essential provided services cha-
racteristics in the emergency services system 
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and also individual characteristics and records 
and clinical characteristics with these times and 
its impact on the complications and prognosis 

of the disease which in our society are consi-
dered as a basis for subsequent empirical re-
searches. On the other hand, it should be noted 

that in the health care centers, nurses are at the 
front line of contacting with the patients and 
can have an important role in educating the 
warning signs of the acute coronary syndrome 

and appropriate measures at the time of expo-
sure of the people with these signs to them-
selves or others, including self-care measures 

and calling the emergency services system to 
reduce the interval time of admission to the 
hospital and understand the importance of this 
incident. Furthermore, most of the emergency 

technicians in the urban ambulance service sys-
tem are nursing expertise and therefore, their 
knowledge from factors affecting on pre-

hospital time intervals and complications in pa-
tients with acute coronary syndrome can be ef-
fective on the quality of the performance and 
services. In-hospital coordination between a 

unit for admission and transferring the client is 
also done by the nursing managers. Further-
more, the emergency and cardiac care units 

(CCU) nurses implement the prescribed infu-
sion of the clot-dissolving drugs (thrombolytics) 
and they are also responsible for management 
of the coronary angioplasty units; and therefore 

having knowledge about the factors affecting 
the complications of this situation and in-
hospital emergency and medical measures can 
improve quality of the nursing managers per-

formance and quality of providing health and 
medical services in the mentioned wards can be 
effective on reducing the complications and in-

hospital mortality. The present study aimed to 
determine time intervals from onset of the 
symptoms to thrombolytic therapy in patients 
with ST segment elevation acute myocardial 

infarction in the selected hospitals affiliated to 
Isfahan University of Medical Sciences and the 
specific objectives including the mean time in-

tervals between onset of the acute coronary 
syndrome to the initial attempt to receive the 

help, admission in the emergency unit and re-
ceiving thrombolytic therapy. 

Methods 
This was a single step, one-group descriptive 
study. The study population included all the 
admitted men and women in CCUs of the four 
selected hospitals affiliated to Isfahan Universi-
ty of Medical Sciences. The inclusion criteria 
were direct admission in the emergency unit, no 
history of mental disorders and memory im-
pairment, medical diagnosis of acute myocardi-
al infarction with ST segment elevation for the 
first time in their life and receiving in-hospital 
streptokinase. The exclusion criteria were lack 
of cooperation in response to the questionnaire 
questions during the study and not remember-
ing onset time of the acute coronary syndrome 
symptoms. Participants were included by cate-
gorized random sampling method from men 
and women admitted in cardiac care units of 
the selected hospitals. In this method, first the 
admission size of the patients with acute coro-
nary syndrome was estimated in the past six 
months in the studied hospital (the early six 
months in 2008), thereafter, according to it, the 
required percentage of samples in each class 
(each hospital) was determined; then each one 
of the persons referred to the hospital who had 
inclusion criteria was given a code and random-
ly, even codes were considered as the samples. 
 The required sample size was 80 people ac-
cording to statistical formula and standard dev-
iation with 95% confidence coefficient and 80% 
test power; so that 36.1% (65 samples) were al-
located to Nour and Ali Asghar Hospital, 25% 
(45 samples) to Feiz Hospital, 22.2% (40 sam-
ples) to Alzahra Hospital and 16.7% (30 sam-
ples) to Shahid Chamran Hospital. 
 Data collection tool was a questionnaire 
which was completed through inquiry and re-
viewing study samples' records and documen-
tations. Validity of the data collection tool was 
done using content validity method. Thus, the 
researcher prepared a questionnaire by study-
ing nursing and medical reference books and 
related published articles and in order for con-
tent quality, it was investigated by 10 faculty 
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members of School of Nursing and Midwifery, 
four skilled and high experienced nursing staff 
in cardiac intensive care units and urban emer-
gency services systems and one cardiologist and 
their corrective comments were applied in de-
signing the questionnaire. In this study, to de-
termine the reliability of the questionnaire, 10 
people who were matched with the characteris-
tics of the study samples were selected and the 
questionnaires were filled in using interviewing 
by them in two phases within two weeks. The-
reafter, the obtained responses in these phases 
were investigated using test-retest and it was 
confirmed finally (r = 0.81). The participatants 
for determining the reliability of the question-
naire were excluded from the study. The re-
searcher reviewed the inclusion criteria by the 
people who referred to the mentioned hospitals 
and had symptoms suggestive of acute coro-
nary syndrome and the qualified individuals 
selected for completing the questionnaire after 
obtaining the consent form. In order to prevent 
the information bias, the questionnaire was 
completed after stability of the clinical condition 
of the patients. The obtained data included de-
mographic characteristics of the patients and 
prehospital and in-hospital time intervals from 
onset of the symptoms to beginning the throm-
bolytic therapy. Analyzing the data, frequency 
distribution and mean of the studied variables 
was carried out using Software SPSS16. 

Results 
Mean age and standard deviation of the study 

samples were 59.5 (± 11.8) years. The frequency 
of the first time incidence of acute myocardial 
infarction until the sixth decade of the life grad-
ually would increase and would reach to its 
highest level at the sixth decade of the life and 
then its frequency would be reduced after age 
of 60. The minimum frequency of the age was 
under 40 years old (4.4%) and the maximum 
frequency also was associated with age group 
50-59 years (31.7%). The frequency of the first 
time incidence of acute myocardial infarction in 
men was more than in women and was tree 
times more (76.7% in men vs. 23.3% in women). 
Most of the study samples (96.7%) were mar-
ried. The mean age of the first time incidence of 
acute myocardial infarction in women was 5.5 
years more than men [63.5 (10.5) years in wom-
en vs. 58 (11.8) years in men]. The most fre-
quency of the first time incidence of acute myo-
cardial infarction in men was at the sixth decade 
of their life (27.8%) and in women was at se-
venth decade of their life (11.1%). 
 The mean time interval between onset of the 
first symptom to the first action for the help was 
01:16' (01:36') (Table 1). Moreover, for most of 
the study samples (48.3%), it took less than 30 
minutes to call for help or refer to the health 
care centers after onset of the symptoms. 
 The mean time interval between onset of the 
symptom in heart attacks to admission time in 
emergency was 02:29' (02:00') (Table 2). In most 
of the study samples (39.4%), time interval be-
tween onset of the symptoms to admission into 
the emergency unit took 2 to 6 hours. 

 

Table 1. Frequency distribution and mean time interval between onset of the myocardial  

infarction symptoms to the first action in receiving help  

 Frequency Percent 

Less than 30 minutes 87 48.3 

31 to 60 minutes 30 16.7 

1-2 hours (61-120 min) 33 18.3 

2-6 hours (121-360 min) 26 14.4 

More than 6 hours 4 2.2 

Total 180 100 

Mean 01:16' (1hour and 16 min) 

standard deviation 01:36' (1hour and 36 min) 
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Table 2. Frequency distribution and mean time interval between onset of the myocardial  

infarction symptoms to admission into the emergency unit  

 Frequency Percent 

Less than 1 hour (60 min) 37 20.6 

1-2 hours (61-120 min) 62 34.4 

2-6 hours (121-360 min) 71 39.4 

More than 6 hours 10 5.6 

Total 180 100 

Mean 02:29' (2 hours and 29 min) 

standard deviation 02:00 (two hours) 

 

Table 3. Frequency distribution and mean time interval between admission into  

the emergency unit to receive streptokinase  

 Frequency Percent 

Less than 30 minutes 60 33.3 

31 to 60 minutes 64 35.6 

1-2 hours (61-120 min) 39 21.7 

2-6 hours (121-360 min) 14 7.8 

More than 6 hours 3 1.7 

Total 180 100 

Mean 01:04' (1hour and 4 min) 

standard deviation 01:14' (1hour and 14 min) 
 

Time intervals from 1 to 2 hours and less than 1 
hour also placed at the subsequent intervals (re-
spectively as 34.3% and 20.6%) and delay of 
more than 6 hours had the lowest frequency. 
 In this study, in 5.6% of the study subjects, 
the mean time interval between admission in 
the emergency unit to receive streptokinase 
took 01:4' (01:14) (Table 3). And more than 60 
percent of the study subjects received streptoki-
nase in less than 1 hour from admission into the 
emergency unit. 

Discussion 
Lovlien et al, showed that more than half of the 
men and women of the study waited more than 
1 hour before calling the emergency service and 
only 23% of the men and 28% of the women 
had a delay of less than half an hour.9 Further-
more, the study of Goldberg et al showed that 
mean time interval between onset of the myo-
cardial infarction symptoms to seek the medical 

care in patients transferred by the ambulance 
was 3.9 hours and with other ways (vehicles or 
devices) was 4.7 hours.10 The results of the 
present study had a better results than other 
studies; however, it was far from the standard 
time.  

 In relation to time interval between onset of 
the myocardial infarction symptoms to admis-
sion into the emergency unit, the study of Lov-
lien et al showed that more than half of the men 
and women of the study had prehospital delay 
of over 2 hours. In this study, the most frequent 
delay interval in the male and female group 
were more than 6 hours (26% of the men) and 
between 2 to 6 hours (30% of the women), re-
spectively. In addition, study results of McGinn 
et al 7 showed that 49.5% of the patients referred 
to the hospital more than 4 hours after onset of 
the symptoms. The study of Soleiman and Mo-
hammadi showed that 67% of the patients re-
ferred to the hospital at the first 6 hours and 
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23% of them at the second 6 hours after onset of 
the symptoms.11 The study results of Mohseni 
Kiasari also showed that 75% of the patients 
referred to the physician at the first 6 hours of 
acute myocardial infarction incidence.12 

 The present study showed a better result 
about time intervals between onset of the myo-
cardial infarction symptoms to admission into 
the emergency unit than other studies. Home 
studies also investigated these time intervals in 
a wider time intervals; and considering newer 
time protocols for implementation of the emer-
gency interventions related to acute myocardial 
infarction, more studies with more accurate 
time intervals seems necessary. Delay in search-
ing for help and referring to the hospital de-
pends on different factors for those who suffer 
from myocardial infarction for the first time. 
Different studies have shown that factors such 
as individual characteristics, underlying diseas-
es, the first consulted person and how to trans-
fer the patient to the hospitals are associated 
with these time intervals. In the present study, 
the researcher believed one of the major causes 
of delay was lack of awareness from the impor-
tance of the occurred clinical condition and re-
ferring to the clinic instead of referring to the 
emergency unit. In relation to the time intervals 
between admission into the emergency until 
receiving streptokinase, the study results of Fo-
kuoka et al, showed that time interval between 
admission into the hospital and start of throm-
bolytic therapy was 00:26' (± 00:21').8 In the 
study of Samadikhah et al 13, mean time interval 
between admission into the hospital and receiv-
ing streptokinase was reported 123'.30" minutes 

(± 9.79). In addition, study results of McNemara 
et al 5 showed that nearly half of the studied pa-
tients (47%) received fibrinolytic therapy at the 
standard time interval (less than 30 min) and 
24.1% of them also recived it between 31 to 45 
minutes and 28.8% in time interval more than 
45 minutes. The study results of the present 
study and Samadikhah showed a longer time to 
receive thrombolytic therapy in comparison 
with Fokuoka and McNemara; however, in the 
present study, 33.3% of the patients, received 
thrombolytic drug less than 30 minutes. Time 
interval between admission into the hospital 
and receiving thrombolytic drug depends upon 
different factors like prehospital time intervals. 
Demographic situation, the way of transferring 
to the hospital, clinical records and admission 
time to the hospital are some of the variables 
associated with time intervals. In the study of 
Fokuoka, lack of transferring with ambulance, 
direct admission to the hospital and sweating in 
the mentioned symptoms are reported as the 
predictors of delay in receiving thrombolytic 
therapy. 
 In addition to the above mentioned factors, 
delays in the process of admission and triage of 
the patients, delay in diagnosis of acute myo-
cardial infarction, lack of drug stock of strepto-
kinase in the emergency unit, crowded emer-
gency and shortage of manpower are the other 
effective factors of the time intervals. Drug 
stock containing streptokinase and creating a 
specific environment to treat clot-dissolving 
(thrombolytics) treatment in emergency can re-
duce these time intervals. 
 The authors declare no conflict of interest in 
this study. 
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